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ABSTRACT 
Over the last 30 years, environmental education has been part of the curriculum in 
Southwest Florida public schools. Curriculum objectives, such as, environmental attitude, 
knowledge, and awareness (AKA), have been investigated in the literature as ways to 
improve the overall behavior of future citizens toward the environment. The purpose of 
this study was to evaluate the aforementioned objectives among the following groups: 
environmental specialists, high school instructors, high school students, and the parents 
of the corresponding students in three Southwest Florida counties during the 2003-2004 
school year. An instrument was developed to measure the groups’ levels of awareness, 
knowledge, and attitude as well as their levels of self-efficacy. The returned surveys 
represented responses from: 27 environmental specialists, 15 high school instructors, 224 
high school students, and 222 parents. This study found statistically significant 
differences among the groups regarding the levels of awareness, knowledge, and attitude 
as related to environmental issues. The environmental specialists scored highest for all 
AKA components as compared to the lowest levels presented by parent awareness, parent 
attitude, and high school student knowledge. In addition, factors such as socioeconomic 
status, ethnicity, and preference of leisure activities resulted in differences among the 
groups regarding their levels of environmental AKA. This study supports the evaluation 
of AKA levels among participants as an appropriate approach to the evaluation of 
environmental curriculum objectives. In addition, the study suggests a simplified 
measurement of AKA as an attempt to unify the parameters measured by numerous 
instruments found throughout environmental education literature. The results of this 
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study may assist environmental specialists, instructors, and school districts in the 
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Background and Significance 
Over the last 30 years, environmental education (EE) has been one of the main 
interests of school organizations, local communities, the private sector, and local 
governments. These organizations demand that schools include EE in the curriculum of 
K-12 education, but lack a plan to establish an environmental education curriculum that 
unifies an effective approach to teaching environmental education. Most programs, 
according to the North American Association of Environmental Educators (NAAEE) 
(Ballard & Pandya, 1990), rely on a series of environmental activities that can be 
incorporated into any course within an existing curriculum. Such approaches are called 
“an interdisciplinary infusion of environmental topics” and as add-ins or add-ons crowd 
an already full curriculum (Disinger, 1997). 
The Intergovernmental Conference on Environmental Education (UNESCO, 
1978) recommended the primary categories of environmental education curriculum goals 
and objectives of: (a) awareness, (b) knowledge, (c) attitudes, (d) skills, and (e) 
participation.  While these components have been cited in many documents, articles, and 
books in the last decade (Athman & Monroe, 2000; Callicott & Rocha, 1996; Day & 
Monroe, 2000; Gough, 1997; Palmer, 1998), not all authors agree upon the degree of 
importance of one objective over the other. However, there are reoccurring concepts that 
are mentioned frequently in the literature, specifically awareness, knowledge, and 
attitudes (Palmer, 1998). The difference in objectives and goals stated by different 
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authors, groups, and organizations do not present a unified approach to environmental 
curriculum development. As discussed by Gough (1997), EE curricula have been too 
abstract and fragmentary, and have been unsuccessful in preparing individuals to face 
changing and complex realities of environmental problems. According to Orr (1992), EE 
is often regarded as an extra in the curriculum, not as a core requirement. In his opinion, 
“all education is environmental education” (p.90). This statement may sound radical and 
biased; however it allows the opportunity to see education as relevant to the challenge of 
building a sustainable and environmentally conscience society. Such an approach to 
curriculum has been documented in the works of curricularists from the reconstructivist 
school of thought. As early as 1932, George Counts urged educators to utilize education 
as an agent of change in order to address social issues of his day. Ornstein and Hunkins 
(1998) drew a parallel of Counts’ position on the role of education in social reform to 
those of modern day proponents of social reconstructionism as society faces the 
challenges of “racial, ethnic and sexual inequality; poverty, unemployment and welfare; 
computers and technology; political oppression and war; environmental pollution; 
disease; hunger; AIDS; and depletion of the earth’s resources” (p.51).  The role of the 
teacher, according to social reconstructivist curriculum planners is to serve as an agent of 
change and reform by making students aware of problems confronting humanity and by 
creating opportunities for students to solve such problems. 
In order to accomplish this, how should the importance of awareness, knowledge, 
or attitude be emphasized? Madsen (1996) explained that environmental awareness, 
knowledge, and commitment, are necessary to achieve environmental protection and 
restoration. Madsen emphasized that the public must have a basic grasp of environmental 
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problems. Leaders in the field of environmental education must not only have extensive 
knowledge and understanding of environmental problems, but must have environmental 
awareness to solve these problems. They must be committed “to initiate action, based 
upon knowledge and understanding” (Madsen, 1996, p.73).  
 Ultimately, this process rests in the hands of well-educated communities that can 
train their new generations toward becoming responsible environmental citizens.  
Curriculum theorists, including John Dewey, have long advocated the solution of social 
problems, along with the development of responsible members of a democracy, as the 
foundations of curriculum (Pinar, Reynolds, Slattery, & Taubman, 2000). Therefore, the 
role of education system is to assume this responsibility. The focus of the current study 
raises the following questions. How well-prepared are the instructors in the education 
system in assuming this responsibility? How sensitive are current environmental curricula 
to the needs of the community? How can the concepts of awareness, knowledge, and 
attitude be used to improve curriculum objectives in environmental education? 
Statement of the Problem 
 Awareness, knowledge, and attitude (AKA) are objectives that have become 
important components in the curriculum of environmental education. These components 
have been measured in EE research using various evaluation instruments. The purpose of 
this study was to evaluate level of these three components (AKA) among participants 
involved with EE curriculum in high schools (H.S.) in Southwest Florida. The 
participants in EE include H.S. instructors, H.S. students, and the parents of high school 
students. In addition, environmental specialists participate actively in EE programs by 
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planning curriculum activities to be implemented by instructors. Both the environmental 
specialists and the instructors share a common interest in EE and contribute to the 
implementation of the curriculum.  
The evaluation of environmental awareness, knowledge, and attitude conducted 
for this study involved the following participants: (1) environmental specialists, (2) H.S. 
instructors, (3) H.S. students, and (4) the students’ corresponding parents. This study 
provided data for the analysis of levels of AKA components among the groups evaluated. 
Evaluation of the levels of AKA should be an integral part of EE curriculum 
development. 
Questions of the Study 
The questions of this study are: 
1. What are the levels of awareness, knowledge, and attitude (AKA) of 
environmental specialists and high school instructors who teach components 
of environmental education (EE) in their curriculum? 
2.  What is the level of AKA in high school students, and the parents of these 
students, enrolled in classes where EE components are incorporated in the 
curriculum? 
3. How well do socio-economic, demographic, and personal backgrounds factors 
account for differences in the levels of AKA of the environmental specialists, 
high school instructors, high school students, and parents? 




Definitions of Terms 
For the purpose of clarification, the following definitions were used throughout 
the study. As presented by Gough (1997) and Athman and Monroe (2000), the UNESCO 
Intergovernmental Conference on Environmental Education defines the following 
environmental education terms as: 
Environmental education: a process of developing a world population that is 
aware of and concerned about the total environment and its associated problems, and 
which has the knowledge, skills, attitudes, motivations and commitment to work 
individually and collectively toward solutions of current problems and the prevention of 
new ones. 
Awareness:  to acquire concern and sensitivity towards the environment and its 
problems. 
Knowledge: to gain experiences and a basic understanding of the environment 
and its problems. 
Attitude: to acquire values, feelings of concern, and motivations towards the 
participation of environmental improvement and protection.  
 The following terms used throughout the study are defined as: 
 
 Self-efficacy: a construct of Bandura’s social-cognitive learning theory. As 
summarized by Gredler (2001, p. 328), “perceived self-efficacy is the learner’s belief in 
his or her capabilities to successfully manage situations.”  
Environmental specialist: An educator that coordinates the EE program in his/her 
school district and represents their school in meetings with the school board as the EE 
coordinator.  
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Instructor:  An educator that implements a portion of the environmental 
curriculum in their class. The educator may or may not be a science instructor. 
Student: A volunteer participant chosen from the population of students in the 12th 
grade in Lee, Charlotte, and Hendry County public high schools. 
Parent: A parent is the corresponding authoritative representative, female or male, 
responsible for the student. 
Instrument:  The evaluative questionnaire used to study the participant groups. 
 
Assumptions 
 The researcher assumed that the subjects responding to the survey answered the 
questions completely and honestly to the best of their knowledge. Also assumed was that 
other demographic variables, such as urbanicity, gender, socio-economic status, etc., 
might present differences among the groups studied. Levels of AKA and self-efficacy 
were also assumed to be indicators of the effectiveness of the program in the counties 
evaluated.  
Limitations 
 A limitation of this study was that information collected was restricted to 
programs in the high schools of the counties studied in Southwest Florida and cannot 
necessarily be generalized to all EE programs. Another limitation in this study was the 
scope of subjects. The subjects included only voluntary participants who returned the 
completed survey.  Another limitation of this study was that all participant groups were 





 This study compared the levels of awareness, knowledge, and attitude (AKA) in 
four different groups, environmental specialists, H.S. instructors, H.S. students, and the 
parents of the students, using an evaluative instrument.  The study followed a causal-
comparative research design with volunteers from selected groups of related instructors, 
students and parents. 
Participants 
 The participants of this study consisted of four different groups of people 
involved in EE programs in Southwest Florida. The first group consisted of a population 
of environmentalists, referred to as the environmental specialists, who were 
representatives and coordinators of EE programs in their respective schools. Some of 
these representatives, for example those in Lee County, met regularly throughout the 
school year to discuss curriculum, activities, and field trips in Lee County. The second 
group, the H.S. instructors, consisted of volunteer instructors of senior level courses, who 
have introduced an environmental curriculum component into their discipline. The third 
group, the H.S.students, consisted of students from the instructors’ classes. The fourth 
group, the parents, consisted of the parents of the participating students. These last three 
groups were selected from a population of high schools located in the following 





The following instruments were selected for the development of the evaluation 
tool. The New Ecological Paradigm (Dunlap, Van Liere, Mertig, & Jones, 2000), New 
Environmental Paradigm / Dominant Social Paradigm (NEP/DSP) (La Trobe & Acott, 
2000); and the ecological knowledge questionnaire developed by Morrone, Mancl, and 
Carr (2001) with amendments to incorporate the Florida Environmental Literacy Survey 
of high school students by Bogan and Kromrey (1996). These instruments were selected 
because of their contemporary and recent content and their reported reliability.     
The instrument developed in this study consisted of a questionnaire using a four 
point Likert – type response scale, an agree/disagree response section, and a series of 
questions to determine demographic characteristics (e.g., socioeconomic status, gender, 
ethnicity, education, leisure activities, etc.).  
The inclusion of leisure activities was used to determine if persons involved in 
outdoor activities had different perceptions than those who preferred indoor activities. 
Southwest Florida is an area that attracts many individuals who enjoy outdoor activities 
and has historically been an agricultural community. 
The questions that focused on self-efficacy in environmental education and 
environmental issues were derived from Marcinkowski (1997) and were adapted to 
Southwest Florida. Some issues from the original documents were edited and others were 
added to conform to a realistic regional instrument.  
A pilot was conducted with a selected small group of environmental participants. 
This representative group of the target population was used to conduct a trial to observe 
consistencies and to refine the survey. 
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Data Collection 
 The survey was conducted during the spring semester of the 2003-2004 school 
year. Surveys were distributed after the corresponding school board authorities granted 
permission. The study was conducted by recruiting volunteers from the participant 
populations. The distribution of the surveys and collection of data followed the 
methodology recommended by Dillman (2000). 
Summary 
 Awareness, knowledge, and attitude are important components mentioned 
frequently in EE literature. This study will examined the levels of AKA in participants of 
EE programs, as well as, their levels of self-efficacy. An instrument was developed to 
survey representative groups in Southwest Florida as ways to evaluate some aspects of 
their EE programs. 
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CHAPTER II 
REVIEW OF LITERATURE 
 Environmental Education 
In 1977, delegates to the United Nations Intergovernmental Conference on 
Environmental Education  in Tbilisi, Georgia, in the former USSR, developed a series of 
fundamental concepts which environmental education (EE) organizations and institutions 
have accepted as their definition of EE. A single goal statement written in Belgrade, 
Yugoslavia in 1975 has been adopted as a widely accepted goal statement for EE 
according to the North American Association for Environmental Education (NAAEE, 
1996). 
 
Environmental education is a process of developing a world population that is 
aware of and concerned about the total environment and its associated problems, 
and which has the knowledge, skills, attitudes, motivations and commitment to 
work individually and collectively toward solutions of current problems and the 




 According to Gough (1997), the work done by Gary Harvey (1976) synthesizing a 
definition from many professional papers, defined the term EE as:  
 
The process of developing an environmentally literate, competent, and dedicated 
citizenry which actively strives to resolve values conflicts in the man-environment 
relationship, in a manner which is ecologically and humanistically sound, in order 
to reach the superordinate goal of a homeostasis between quality of life and 
quality of environment. (Gough, 1997, p.14).   
 
This definition ultimately formed the basis for the declaration at Tbilisi and was 
the ultimate goal for curriculum development in EE proposed by Hungerford, Peyton and 
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Wilke (1980) in the landmark publication Goals for curriculum development in 
environmental education.   
In more simplistic terms, Environmental Education (EE) has been characterized 
as a process that prepares citizens to prevent and solve environmental problems (Day & 
Monroe, 2000). The Tbilisi Declaration stated that EE should involve the individual in an 
active problem-solving process within the context of specific realities, and it should 
encourage initiative, a sense of responsibility and commitment to build a better tomorrow 
(Hungerford & Peyton, 1994). Therefore by its very nature, EE can make a powerful 
contribution to the renovation of the educational process (Courtenay-Hall & Rogers, 
2002). 
The goals and objectives of EE recommended at the UNESCO-UNEP Tbilisi 
intergovernmental conference on EE were the following:  
1. The goals of environmental education are: 
a. To foster clear awareness of, and concern about, economic, social, 
political and ecological interdependence in urban and rural areas; 
b. To provide every person with opportunities to acquire the knowledge, 
values, attitudes, commitment and skills needed to protect and improve 
the environment; 
c. To create new patterns of behavior of individuals, groups and society 
as a whole towards the environment. 
 
2. The categories of environmental education objectives are: 
      Awareness: to help social groups and individuals acquire an awareness of and 
sensitivity to the total environment and its allied problems. 
      Knowledge: to help social groups and individuals gain a variety of experience 
in, and acquire a basic understanding of, the environment and its 
associate problems. 
     Attitude: to help social groups and individuals acquire a set of values and 
feelings of concern for the environment, and the motivation for 
actively participating in environmental improvement and protection. 
     Skills: to help social groups and individuals acquire the skills for identifying 
and solving environmental problems. 
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     Participation: to provide social groups and individuals with an opportunity to 
be actively involved at all levels in working toward resolution of 
environmental problems (UNESCO, 1978, pp. 26-27). 
 
 
           According to Gough (1997), many authors continue to argue about the relationship 
between science education and EE, and or, the similarities and differences between them. 
Consensus has been reached by the North American Association for Environmental 
Education (NAAEE), the National Council for Science and the Environment (NCSE), 
and the National Environmental Education Advisory Council (NEEAC), to focus on the 
main educational objectives and goals agreed at the Tbilisi Declaration (Athman & 
Monroe, 2000) and most recently towards sustainability in higher education (Calder & 
Clugston, 2003).  
Models and Constructs of EE 
Gough (1997) has written extensively about the changes in society since the mid 
1970s. Approaches to education, community attitudes toward the environment, and 
toward society have created a world where the socially constructed nature of knowledge 
is recognized. In this world, students and teachers work together developing effective EE 
programs towards socially critical curricula. 
Some models of curriculum have been proposed for developing effective EE 
programs. Regarding concern, Stern and Dietz (1994), as explained in Zelezny, Chua and 
Aldrich (2000), proposed a tripartite classification of ecological value orientations: 
concern for self, concern for other human beings, and concern for the biosphere. 
Ballantyne and Packer (1996) proposed similar conceptions identified as: the egocentric, 
the guardianship, and the ecocentric conception.  
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Hungerford and Peyton (1994) developed a curriculum that incorporates the 
Tbilisi objectives into four levels that develop as the students mature. Level I presents 
ecological concepts providing learners with knowledge which can help them make 
ecologically sound environmental decisions. Level II focuses on information (awareness) 
concerning many aspects of human environmental behavior. Level III focuses on those 
skills needed for investigation, evaluation, and value clarification. Level IV focuses on 
those processes important to citizenship action.  
At least three major philosophies of environmental education have emerged in the 
literature (Palmer, 1998). The positivist philosophy views the purpose of EE as 
transmission of knowledge about the environment. It views the learner’s role as passive 
recipient. The instructor’s role is viewed as the authority-in-knowledge. The interprevist 
vision focuses on activities in the environment with students learning actively through 
experiences and teachers organizing the experiences. Finally, the critical philosophy of 
EE views its purpose as action for the environment. Learners are active generators of new 
knowledge and instructors serve as collaborative participants/inquirer. 
Palmer (1998) presented an integrated model of EE that reflects the relationship 
between education about the environment, for the environment, and in/from the 
environment. At the center of this model are the learning processes and curriculum 
elements driven by knowledge and understanding, concepts, skills and attitudes. Planning 
for such a curriculum model requires the interaction of concern, experience, and action. 
This model, according to Palmer requires appropriate tasks that provide students with 
“experiences in problem-solving, decision-making and participation in decisions 
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concerning the environment with considerations based on ecological, political, economic, 
social, aesthetic and ethical aspects” (p.143).   
Awareness, Knowledge, and Attitude (AKA) 
Regarding knowledge, Palmer (1998) emphasized that students should acquire 
appropriate range of knowledge, understanding, and concepts about the environment so 
that critical judgment can be achieved. Further, experiences and reflection in the 
environment should be allowed to refine “environmentally focused skills, …further 
relevant knowledge, and development of appropriate attitudes and environmental 
awareness” (p.146).   
These three components, attitude, knowledge, and awareness, play an important 
role on the impact students will have throughout their lives inside and outside the 
classrooms. According to the North American Association of Environmental Educators 
(NAAEE), levels of awareness are important goals in EE between kindergarten and 3rd 
grade. Levels of knowledge are important goals from 3rd through 9th grade. Levels of 
attitude are important throughout the entire educational career (Ballard & Pandya, 1990).  
Orr (1992) reflected upon the concept of forming attitudes in order to build on 
ecological literacy. This ecological literacy should not be interpreted as the knowledge of 
facts and concepts only, but “the knowledge necessary to comprehend interrelatedness, 
and an attitude of care or stewardship” (p.92).  Therefore “knowledge, the attitude of 
caring, and a practical competence are the basis of an ecological literacy” (Orr, 1990, 
p.51). 
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Madsen (1996) emphasized the concept that awareness is the ultimate driving 
force that stimulates knowledge. The acknowledgement that an environmental problem 
exists entails being more cognizant of the facts about the state of the environment. “This 
degree of environmental awareness involves a personal commitment to work to solve 
environmental problems” (p.72). He emphasized the power behind the awareness factor 
by categorizing three levels of awareness as: basic belief of an environmental problem, 
factual and scientific knowledge, and a commitment to solve environmental problems. 
Athman and Monroe (2000) stated that awareness and knowledge of 
environmental processes and systems play an important role in EE. However, these are 
not the only factors affecting the behavior outcome. Behavior is what people do, whether 
it is environmentally appropriate or inappropriate (Hernandez & Monroe, 2000). 
Behavior in general is supported by knowledge and attitude but there is not a direct 
cause-and-effect progression from knowledge to attitude to behavior (Monroe, Day, & 
Grieser, 2000).  
Awareness was studied along with environmental knowledge and concern by 
Hausbeck, Milbrath and Enright (1992). In this study the authors concluded that 
awareness and concern scores were significantly higher than knowledge levels in high 
school students. They linked this result with the fact that a primary source of 
environmental information is electronic media (NEETF, 1998, p.14), where as awareness 
and concern can be picked up with little substantive knowledge (p.31). 
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Evaluation of AKA 
 Research has been conducted to evaluate these objectives in EE focusing mostly 
on the level of knowledge and attitude in students (Armstrong & Impara, 1990,1991; 
Gigliotti, 1992; Knapp, 1996; Ma & Bateson, 1999; Salmivalli, 1998; Worsley & 
Skrzypiec, 1998; Zimmermann, 1996), instructors (Moseley, Reinke, & Bookout, 2002; 
Shuman & Ham, 1997), both students and parents (Musser & Diamond, 1999; Rovira, 
2000), and adults alone (Arcury & Christianson, 1993; Cottrell, 2003; Morrone, Mancl, 
& Carr, 2001; Schahn & Holzer, 1990; Van Es, Lorence, Morgan, & Church, 1996). 
Sometimes attitude has been interpreted as behavior (Pooley & O’Connor, 2000), where 
as awareness has been interpreted as concern (Krause, 1993), or distinctively as different 
(Hausbeck, Milbrath, & Enright, 1992). The confusion in the terminology is a matter of 
semantics that complicates matters when terms have not been defined in conjunction with 
the context of the original Tbilisi Declaration.   
Leeming, Dwyer, Porter and Cobern (1993) conducted a critical review of 34 
environmental education studies published from 1974 to 1993. The majority of the 
studies reviewed focused on changes in attitude, knowledge, or both. Only 5 of the 34 
studies measured changes in behavior. The authors expressed regret in that, “it is 
ultimately behavior change that is required to preserve environmental quality” (p.19). 
Another conclusion of this review was that none of the studies addressed environmental 
education strategies for getting children to encourage others (e.g., their parents) to change 
environmentally relevant behavior. Rovira (2000) presented an evaluation of students and 
parents, which concluded that transmission of environmental consciousness to families 
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through students might be doubtful since environmental consciousness is influenced by 
social factors such as social position, age, and level of education. 
 The National Environmental Education and Training Foundation (NEETF) 
conducted its seventh year study in 1998 that investigated environmental knowledge, 
attitudes, and behavior among adult Americans. The overall “report card” was not good. 
There was a widespread and persistent nature of misinformation among most 
demographic subgroups. Many who said they knew about the environment were 
erroneous about the facts. However, on the positive side, Americans were concerned 
about the environment and wanted the government to actively take actions to protect it 
(NEETF, 1998).    
Instruments Measuring AKA 
Several instruments have been developed to address specific needs in research. 
Among the most common instruments cited in early studies are the Environmental 
Response Inventory (ERI) developed by McKechnie (1974), the Revised Scale for the 
Measurement of Ecological Attitudes and Knowledge developed by Maloney, Ward, and 
Braucht (1975), the New Environmental Paradigm (NEP 1978) by Dunlap and Van Liere 
(1978, 1984), the Children’s Environmental Response Inventory (CERI) by Bunting and 
Cousins (1985), the Children’s Environmental Attitude and Knowledge Scale (CHEAKS) 
by Leeming, Bracken, and Dwyer (1995), and the revised NEP scale the New Ecological 
Paradigm (NEP 2000) Scale by Dunlap, Van Liere, Mertig, and Jones (2000). Other 
studies have been developed based on the work of the previously mentioned studies, such 
is the case of the Children’s Attitude Toward Environmental Scale (CATES) (Malkus, 
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1992; Musser & Malkus, 1994) and the Children’s Attitude Toward Environmental Scale 
– Preschool Version (CATES-PV) (Musser & Diamond, 1999) which were based on the 
Adult’s Attitudes Towards the Environmental Scale, and the Home Environmental 
Practices Inventory (Malkus, 1992).  
New Environmental Paradigm 
 The New Environmental Paradigm (NEP 1978), Dunlap and Van Liere (1978), 
came out of the need to challenge other measurements, such as the Dominant Social 
Paradigm (DSP) proposed by Pirages and Ehrlich (1974), that characterized a society 
that thinks the world’s objectives were aimed towards a society of abundance, progress, 
devotion to growth, faith in science and technology, and a steady-state economy. Such 
ideas were challenged by environmental ideas that reflect a society that considers limit 
for growth, preserving a balanced nature, and the rejection of an anthropocentric society 
(Albrecht, Bultena, Hoiberg, & Nowak, 1982). Dunlap and Van Liere (1978) noticed the 
similarities between attitudes and behavior and the inconsistency of the public when these 
were measured with the NEP 1978 instrument. They also noticed a sudden departure 
from the traditional worldview associated with the Dominant Social Paradigm 
characteristics measured to a more environmentally concerned view. 
 Albrecht, Bultena, Hoiberg, & Nowak (1982) used NEP 1978 with adult 
populations in Iowa. They measured reliability, which is a measurement of internal 
consistency, and validity, which indicates whether a scale measures what is purports to 
measure. Both were proven by studying two populations, metropolitan residents and farm 
operators, resulting in low average scores for the latter population as predicted in 
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previous studies. They also found that, contrary to the conclusions in Dunlap and Van 
Liere (1978) study, the instrument had three multidimensional domains. These domains 
were: balance of nature, limits to growth, and man over nature. Albrecht et al. (1982) 
reflected on the importance of determining these little differences in order to better suit 
the differential environmental program priorities and program acceptability of various 
population groups. 
Additional Factors Related to AKA 
Some predictors of environmentalism using the NEP 2000 instrument were: age, 
education, and political ideology (Dunlap, Van Liere, Mertig, & Jones, 2000). The NEP 
1978 index increases as the subject tested is younger, more educated, and more liberal 
(Albrecht, Bultena, Hoiberg, & Nowak, 1982). Rovira (2000) concluded in an evaluation 
of students and parents, that environmental consciousness might be influenced by social 
factors such as social position, age, and level of education. 
Parental Influence 
Villacorta, Koestner, and Lekes (2003) developed the Motivation Towards the 
Environment Scale (MTES). They found that individuals were more likely to engage in 
autonomous environmental behaviors if their parents had shown an interest in their 
developing attitudes about the environment, their peers supported their freedom to make 
decisions about the environment, and if they had concern for their community.  
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Self-efficacy 
Few studies have concentrated on the evaluation of instructors’ perceived self-
efficacy while teaching environmental education curricula. Moseley, Reinke, and 
Bookout (2002) developed an instrument for the purpose of measuring attitudes towards 
self-efficacy and outcome expectancy. Teachers with higher levels of self-efficacy 
demonstrated greater levels of knowledge and attitude as related to their abilities to 
deliver the curriculum. 
Outdoor Experiences 
Palmberg and Kuru (2000) compared young students (ages 11 and 12 years) with 
different levels of outdoor experience. They found a strong and clearly definable positive 
relationship to nature in those students with outdoor experiences, along with better social 
behavior and higher moral judgment. They also developed self-confidence and a feeling 
of safety in outdoor activities. Knowledge, action skill, and responsible environmental 
behavior were limited in this study due to the age factor.   
Gender 
Zelezny, Chua and Aldrich (2000) conducted a literature review on gender 
difference in environmental attitudes and behavior. They concluded that women present 
stronger environmental attitudes and behavior than men; in addition to higher levels of 
socialization and social responsibility. Four out of six studies that used New 
Environmental Paradigm from 1988 to 1998 found that females expressed higher       
NEP 1978 concerns than males, and two studies showed no significant difference. The 
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1998 National Report Card on Environmental Knowledge, Attitudes and Behavior 
(NEETF, 1998) reported that women are more likely than men to state that current laws 
and regulations do not go far enough towards the protection of the natural environment. 
In general, according to the tripartite classification presented by Stern and Dietz (1994), 
women expressed greater concerns for the biosphere, other humans and their own well 
being. 
Education 
The effects of educational background and knowledge as a component of 
environmental literacy have been studied recently (Tikka, Kuitunen, & Tynys, 2000).  
A significance difference in attitude towards the environment was noted across groups of 
students representing various college majors.  
Socioeconomic Status 
Morrone, Mancl, & Carr (2001) included socioeconomic status (SES) as one of 
four factors in a study related to ecological knowledge. Respondents from low SES did 
not perceive environmental threats as seriously as did other respondents. Low SES 
respondents also rated themselves as more informed about the environment than did 
students and minorities. 
EE in Florida: Present Status 
In 1973 and 1989 the state of Florida passed the Florida’s Environmental 
Education Act which mandated that the public school system, kindergarten through 
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university, act as the primary delivery system to create a continuing awareness of the 
essential mission to preserve the earth’s capability to sustain life in a healthy, enjoyable, 
and productive environment (Bogan & Kromrey, 1996; Florida Senate, 2004). 
According to Wilke (1997), Florida integrated the EE components into the 
existing curriculum, providing an interdisciplinary approach that satisfies the state’s 
existing frameworks in math, science, social studies, art, and other subjects. Efforts to 
improve this curriculum have been mostly done by implementing EE programs and 
projects.  Most of these EE programs and the materials developed reflect an evolution 
from science-based information to skill-based participation in problem solving (Day & 
Monroe, 2000). With regard to Florida environmental literacy, Bogan & Kromrey (1996), 
accentuated the need for a realistic evaluation of EE programs that ultimately, provide the 
means to make realistic decisions towards the environment. 
According to the National Environmental Education Advancement Project survey 
(NEEAP, 1998), Florida presented the following EE program components: a state 
curriculum guide, state supported grant programs, training programs, conference and 
workshops, EE correlations to state standards, and assessments that included EE. Points 
lacking in the survey included: teacher certification or licensing, learning 
objectives/outcomes, instruction requirements, and a state EE master plan.  
Environmental education programs in U.S. institutions of higher education have 
traditionally lacked definition of their nature (Romero & Eastwood, 2002). The terms that 
define these environmental programs have been named Environmental Science and 
Environmental Studies, and represent by nature an interdisciplinary introductory 
curriculum. According to Romero and Eastwood (2002), the state of Florida is among the 
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majority of the states that offer these programs.  A total of 18 EE programs were reported 
statewide in 2002 representing 1.1 programs per 1 million people in the state of Florida.  
A trend at universities and colleges across the country has revealed progress 
towards EE programs with 43% of U.S institutions offering major or minor 
environmental or sustainability studies (Calder & Clugston, 2003). Florida Gulf Coast 
University, the state university in southwest Florida, was cited by Calder and Clugston 
(2003) in the Environmental Law Institute publication in that for all students graduating, 
an environmental course entitled “The University Colloquium: A Sustainable Future” is 
required. Similar trends have been adopted by other institutions creating a trend toward 
the approach suggested by Madsen (1996), where social and environmental problems will 
find remedies by improving on EE.  
Summary 
This literature review has discussed findings in current research regarding the 
goals and objectives in EE recommended in the Tbilisi Declaration (UNESCO, 1978). 
Models have been developed to incorporate three important components (AKA) in the 
curriculum of EE.  In addition, instruments have been developed to measure AKA with 
implications regarding instructors, students, and parents.  Researches have found that 
other factors, such as gender, socio-economic status, and background experiences, may 
play a role influencing the outcomes regarding EE.  A review of the literature suggests 
that awareness, knowledge, and attitude are paramount in the development of an 
environmental curriculum that fosters a social responsibility to the environment.  
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CHAPTER III  
METHODOLOGY 
Participants 
 This study focused on individuals associated with the environmental education 
programs in public schools in three counties in Southwest Florida: Lee, Charlotte, and 
Hendry, during the months of January through April of 2004.   Four different groups 
participated and were selected based on the following descriptions.  
The first group, environmental specialists, consisted of representatives and 
coordinators of EE programs in their schools and environmental individuals with strong 
links to environmental activities and hobbies. These individuals were contacted by mail 
or were approached at their regularly scheduled meetings.  
The second group, the H.S. instructors, consisted of volunteer educators of senior 
level courses, who introduced an environmental curriculum component in their discipline. 
These instructors could be science teachers or teachers of other subjects. They were 
contacted via email.    
The third group, the H.S. students, consisted of students willing to participate in 
the study from the instructors’ classes. The fourth group, the parents, consisted of the 
parents of those participating students.  
Instrument 
 The instrument developed in this study was constructed using the following 
published instruments and documents. The New Ecological Paradigm (NEP 2000) 
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(Dunlap, Van Liere, Mertig, & Jones, 2000), New Environmental Paradigm / Dominant 
Social Paradigm (NEP/DSP) (La Trobe & Acott, 2000); the ecological knowledge 
questionnaire developed by Morrone, Mancl, and Carr (2001); and amendments to the 
Florida Environmental Literacy Survey of high school students by Bogan and Kromrey 
(1996). The majority of the NEP 2000 document was used unaltered with consent from 
the author R. E. Dunlap (personal communication, January 21, 2004).  This instrument 
has been tested for reliability, scoring ranges of 0.71 to 0.85 in the Cronbach’s Alpha 
coefficient (Dunlap et al., 2000; La Trobe & Acott, 2000). 
The questions in the instrument that focused on self-efficacy as related to 
environmental education and environmental political and social actions were derived 
from Marcinkowski’s (1997) document in R. J. Wilke (1997) Environmental education, 
teacher resource handbook:  A practical guide for K-12 environmental education and 
were adapted to Southwest Florida. The same approach was considered when developing 
an evaluative test for environmental knowledge. The Florida Environmental Literacy 
Survey by Bogan and Kromrey (1996) served as a benchmark to draft questions regarding 
environmental knowledge. Some issues from the original documents were edited and 
others were added to conform to a realistic regional instrument.  
Instrument Blue Print 
A blue print of the instrument was constructed to measure awareness, attitude, 
knowledge, self-efficacy, and the participants’ demographic description. Awareness, 
defined as concern for what is happening in the environment, was examined with a series 
of questions inquiring about the influences, the perception and the concerns of local 
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environmental issues. Attitude, defined as the acquisition of values, feelings, and 
motivations towards the environment, was examined using the amended NEP 2000 
instrument, asking questions regarding a balance between social responsibility and 
environmental interest, government regulations, and political actions taken to protect the 
environment. Knowledge, defined as an understanding of the basic fundaments in the 
environment, was measured with questions regarding basic fundamental ecological 
concepts and regional issues. Self-efficacy was measured with a series of questions 
inquiring about personal levels of satisfaction, importance, and perception of 
environmental levels of AKA. The rest of the instrument measured the participant’s 
demographic description.  
All instruments evaluating environmental specialists, H.S. instructors, H.S. 
students and their parents were in essence identical except for some questions regarding 
the demographics of the groups. The instrument consisted of 80 questions (81 for parents’ 
instruments) with five different modalities of questions: (1) four point Likert – type 
response scale, (2) yes/no questions with characterization of the level of effectiveness, (3) 
true/false questions (agree or disagree), (4) multiple choice questions, and (5) selection of 
the proper response.   
Questions 1 to 5 measured awareness as the influences of the family and 
authoritative figures regarding environmental issues. The scores ranged from 1= Never, 
2= Seldom, 3= Often, to 4= Very Often. High scores indicated a person with strong 
influences and extensive degree of awareness.  
Questions 6 to 14, measured awareness as perception of local environmental 
conditions or issues in Southwest Florida. The scores ranged from 1= Much Worse, 2= 
 26
Worse, 3= Better, to 4= Much Better. Scores in this group of questions described a 
general perception without compromising knowledge of those surveyed.  
Questions 15 to 20, measured awareness as the level of concern about 
environmental issues. Scores ranged from 1= Not Concerned at all, 2= Somewhat 
Concerned, 3= Concerned, to 4= Very Concerned. High scores indicated a person with 
strong concerns about diverse environmental issues.  
Questions 21 to 35, measured attitude using questions taken and modified from 
the NEP 2000 instrument. The questions used a four point Likert – type response scale 
(1= Strongly Disagree, 2= Disagree, 3= Agree, and 4= Strongly Agree) to measure the 
attitudes toward the environment. The questions alternate statements that classify a 
participant’s attitude from a pro-environmentalist to an anthropocentric point of view as 
was intended in the original instrument (Dunlap, Van Liere, Mertig, & Jones, 2000).  
Questions 36 to 45, measured self-efficacy with questions inquiring about self-
knowledge, self-awareness, one-person’s efficacy, and level of importance by measuring 
the willingness to allocate monies towards environmental causes. The questions used a 
four point Likert – type response scale (1= Strongly Disagree, 2= Disagree, 3= Agree, to 
4= Strongly Agree) 
Questions 46 to 49, measured the attitude towards social responsibility by using 
questions with a four point Likert – type response scale (1= Strongly Disagree, 2= 
Disagree, 3= Agree, and 4= Strongly Agree).  
Questions 50 to 62, measured the political actions taken to protect the 
environment. The following list of actions were presented and requested a yes/no answer: 
(a) wrote a letter to the newspaper, (b) attended a meeting, (c) made a formal submission, 
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(d) read or sought information, (e) telephoned a public official, (f) took part in a protest, 
(g) complained to the company/person causing the damage, (h) joined an action group, (i) 
signed a petition, and (j) contributed money to an environmental cause. In addition, 
participants were requested to rate the effectiveness of the action on a scale ranging from 
1= Not Effective at All, 2= Slightly Effective, 3= Fairly Effective, to 4= Very Effective. 
Questions 63 to 70, measured the knowledge using a true/false (1= Disagree or 2= 
Agree) pattern of questions.  Two multiple-choice questions asked participants to choose 
from a list of nine, the first (question 71) and second (question 72) most important 
environmental issues facing Southwest Florida. 
The last questions were intended to determine the following demographic 
characteristics: (a) urbanicity, (b) urbanicity growing up, (c) years living in Southwest 
Florida, (d) field of instruction (for H.S. instructors only), (e) field of interest (for H.S. 
students only), (f) career orientation (for parents only), (g) entertainment preferences, (h) 
gender, (i) ethnicity, and (j) socioeconomic status (for parents only) using a combination 
of response scales. 
Procedures 
Research Design 
 This study compared the levels of awareness, knowledge, and attitude (AKA) in 
four different groups: environmental specialists, H.S. instructors, H.S. students, and the 
parents of the students, using an evaluative instrument. The study followed a causal-
comparative research design with volunteers from selected groups of environmental 
specialists, and related H.S. instructors, H.S. students and parents. 
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Data Collection 
 After receiving permission from the county school boards, the surveys were 
distributed to the participants in the study. Packages containing an explanatory letter, the 
instrument, and a self-addressed stamped envelope were distributed through the 
mechanisms of distribution for each county. Each package was labeled individually with 
a code that described the participant type (E= Environmental specialist, T= H.S. 
Instructor, S= H.S. Student, or P= Parent), the high school, the class of the H.S. 
instructor, and the H.S. student number which corresponded to the same number as the 
parent. The explanatory letter was addressed to the parent of the student requesting 
permission and collaboration in the study. The letter also requested independent 
responses between family members. Confidentiality and anonymity were warranted as 
well as no penalty for lack of participation. There was no monetary compensation for the 
participants, although in some cases, students were given extra credit in their courses for 
returning the surveys. 
Several trials of the instrument were conducted with a group of expert 
environmentalists to refine the instrument to its final version.   The participant expert 
group consisted of Dr. Edwin Everham (committee member for this study), research 
biologists, environmental educators, resource managers, and university students of 
environmental studies. The results and comments from this group were used to evaluate 
the instrument, to observe consistencies, and to refine the survey. 
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Data Analysis 
Data were entered into a research database utilizing the Statistical Package for the 
Social Sciences: Graduate Pack 11.0 for Windows (SPSS, 2001) for the purpose of 
analysis. Each case was entered into a database assigning a code to identify each 
participant. Data were sorted to analyze the characteristics of all four participants in 
regard to the study questions. Significance for all statistical measures was determined at 
the 0.05 level.  
Variables 
All four categories of participants (environmental specialists, H.S. instructors, 
H.S. students, and parents) had the following variables as scores in levels of: (a) 
awareness, (b) knowledge, (c) attitude, and (d) self-efficacy. In addition, the following 
descriptive variables were asked in the instruments: (a) urbanicity, (b) urbanicity growing 
up, (c) years living in Southwest Florida, (d) field of instruction (for instructors only), (e) 
field of interest (for students only), (f) career orientation (for parents only), (g) 
entertainment preferences, (h) gender, (i) ethnicity, and (j) socioeconomic status (for 
parents only). For the purpose of this study, only urbanicity, entertainment preferences, 
gender, ethnicity, and SES were used to analyze comparisons with respect to AKA 
among the groups. 
 For the analysis of the level of awareness, scores were added in each subcategory 
of awareness: (a) influences (questions 1 to 5), (b) perception (questions 6 to 14), and (c) 
concern (questions 15 to 20). The sum of the scores was divided by the maximum scoring 
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points possible for this group of questions (80 points) and the result multiplied by 100. 
This formula provided a score in units of percentage. 
 For the analysis of the level of attitude, using the questions from the NEP 2000 
instrument, scores needed some manipulation. The questions were arranged in an 
alternating pattern describing pro-environmentalist attitude (questions 21, 23, 25, 27, 29, 
31, 33, and 35) and anthropocentric attitude (questions 22, 24, 26, 28, 30, 32, and 34). 
Scores were inversed in values for questions regarding anthropocentric attitude since 
from the environmental point of view these items were regarded as low value or a degree 
of disagreement. Scores were added and labeled as “NEP scores”. The “NEP score” was 
divided by the maximum scoring points possible for this group of questions (60 points) 
and the result multiplied by 100 to provide a score in units of percentage.  
 For the analysis of the level of attitude towards social responsibility (questions 46 
to 49), the questions were ranked by a degree of social support needed to resolve an 
environmental problem. The questions were arranged as follow: (a) “chance determines 
the resolution” (question 48), (b) “you as an individual” (question 49), (c) “collectively 
working with others” (question 47), and (d) “by aristocratic means” (question 46). The 
scores remained separated per question and were transformed to units of percentage. 
 For the analysis of the level of attitude in political actions taken by the 
participants of the study (questions 50 to 62), frequency and a score of effectiveness were 
used. 
 For the analysis of the level of knowledge in the section of true/false format 
questions (questions 63 to 70), the questions answered correctly were assigned a score of 
one point.  For questions of knowledge in a multiple-choice format (question 71 and 72), 
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a score of one point was assigned if the answer corresponded to the three most important 
environmental issues facing Southwest Florida.  The correct answers for this section of 
the instrument were predetermined by submitting the same questions to a panel of 
research biologists, environmental educators, government planners, and officials who 
collectively scored the correct answers. The sum of scores for this section was divided by 
the maximum possible score (10) and the result multiplied by 100. This formula provides 
a score in units of percentage for the knowledge level. 
 For the analysis of the level of self-efficacy (questions 36 to 45), subcategories 
were created regarding: (a) knowledge (questions 36, 37, and 39), (b) one-person impact 
(questions 40, 44, and 45), (c) level of self-awareness and taxation (questions 41, 42, and 
43). For question 37, it was necessary to invert the score since the question was written 
with a negative environmental implication by scoring high.  Scores were added and 
labeled as self-efficacy scores. The score was divided by the maximum scoring points 
possible for this group of questions (36 points) and the result multiplied by 100 to 
provide a score in units of percentage.  
For the analysis of the demographic nominal variables (the last eight questions), a 
series of descriptive statistics accompanied the analysis of the variables with tables of 
frequencies describing the participant groups.  
  Statistical Analysis 
 Descriptive statistics were used to describe the levels of awareness, knowledge, 
attitude, and self-efficacy of the participant groups. An independent-sample t-test was 
performed to evaluate differences in the levels of AKA for questions with two-group 
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comparison. The analysis of variance for the means of score per each group was used to 
determine the differences among the participants for each variable in the study. Post-hoc 
analysis was conducted when variables presented statistically significant differences at 
the .05 alpha level. A series of analysis of variance tests determined differences among 
nominal variables, such as socio-economic, demographic, and personal background 




CHAPTER IV  
RESULTS 
 Analysis of the results is presented under the following three subtitles: (1) rate of 
return, (2) research questions, and (3) secondary findings.  Research data were analyzed 
using Statistical Package for the Social Sciences: Graduate Pack 11.0 for Windows 
(SPSS, 2001).  
Rate of Return 
A database was compiled consisting of data provided by surveys distributed to 
participants in environmental education programs throughout the school systems in three 
Southwest Florida counties: Lee, Charlotte, and Hendry. From a total of 802 surveys, 488 
instruments were returned representing a 60.8 % return. The percentages of return per 
group were: environmental specialists (49.1 %), H.S. instructors (88.2 %), H.S. students 
(61.4 %), and parents (60.8 %). From the total of 55 surveys issued to the environmental 
specialists group 27 were returned, one survey was returned unanswered. The responses 
of H.S. instructors, H.S. students and parents were collected from 7 high schools in 
Southwest Florida. From 365 surveys issued to H.S. students, 224 were returned and 5 
surveys were returned unanswered. Parents were issued the same amount of surveys 
(365) returning 222 surveys and 17 not answered. Table 1 presents a detailed composition 
per county and per high school of: surveys issued, surveys returned, surveys returned 
with no answers, and surveys not returned among all the participating groups.   
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Table 1. Composition of Surveys Distributed and Returned for the Study 










Env. Spec. All counties 55 27 (49.1) 1 28 
H.S. 
Instructor 
Lee     
      Mariner H.S. 2 2 0 0 
      Ft. Myers H.S. 3 2 0 1 
      Dunbar H.S. 2 1 0 1 
      Leehigh H.S. 1 1 0 0 
      N. Ft. Myers 
H.S. 
4 4 0 0 
 Charlotte     
      Charlotte H.S. 3 3 0 0 
 Hendry     
      LaBelle H.S. 2 2 0 0 
Sub-total  17 15 (88.2) 0 2 
H.S. Student Lee     
      Mariner H.S. 60 47 1 13 
      Ft. Myers H.S. 51 8 0 43 
      Dunbar H.S. 60 17 0 43 
      Leehigh H.S. 46 35 0 11 
      N. Ft. Myers 
H.S. 
60 60 1 0 
 Charlotte     
      Charlotte H.S. 50 30 1 20 
 Hendry     
      LaBelle H.S. 38 27 2 11 
Sub-total  365 224(61.4) 5 141 
Parent Lee     
      Mariner H.S. 60 47 2 13 
      Ft. Myers H.S. 51 8 2 43 
      Dunbar H.S. 60 17 0 43 
      Leehigh H.S. 46 35 0 11 
      N. Ft. Myers 
H.S. 
60 60 7 0 
 Charlotte     
      Charlotte H.S. 50 30 2 20 
 Hendry     
      LaBelle H.S. 38 25 4 13 
Sub-total  365 222(60.8) 17 143 




Research Question Number One: What are the levels of awareness, knowledge, and 
attitude (AKA) of environmental specialists and H.S. instructors who teach components 
of environmental education (EE) in their curriculum?  
The data were collected from the environmental specialists and H.S. instructors 
groups because both groups represented the population of environmental educators in 
Southwest Florida. The mean percentages (with standard deviations in parenthesis) for 
the environmental specialists’ awareness, knowledge, and attitude were 69.4% (7.87), 
70.4% (12.08), and 78.2% (10.03) respectively. The H.S. instructors group returned 15 
surveys out of 17 surveys issued. Their mean percentages (and standard deviations) for 
awareness, knowledge, and attitude were 61.2% (16.98), 69.1% (21.25), and 73.1% 
(22.23) respectively. Table 2 summarizes the descriptive statistics for these groups. 
 
Table 2. Descriptive Statistics for AKA in Environmental Specialists and High School 
Instructors  
Group N Mean Std. Deviation Std. Error Mean
Awareness Env. Specialist 27 69.3981 7.87042 1.51466
  H.S. Instructor 17 61.2500 16.97885 4.11798
Knowledge Env. Specialist 27 70.3704 12.08352 2.32547
  H.S. Instructor 17 69.1176 21.24892 5.15362
Attitude Env. Specialist 27 78.2099 10.03121 1.93051
H.S. Instructor 17 73.1373 22.22738 5.39093
 
 
An independent-sample t-test was performed to evaluate differences in the levels 
of AKA for the two groups. There was no statistically significant difference between the 
means of scores for knowledge (t= .250, df= 42, p> .05) and attitude (t= 1.035, df= 42, p> 
.05). However, the mean percentages for awareness were statistically significantly 
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different (t= 2.162, df= 42, p< .05). The mean percentage for awareness of the 
environmental specialists (M= 69.4%, SD= 7.87) was higher when compared to the mean 
percentage of the H.S. instructors (M= 61.2%, SD= 16.98).  Table 3 summarizes the 
independent t-test analysis. 
 







Mean Difference Std. Error 
Difference
Awareness 2.162 42 .036 8.1481* 3.76874
Knowledge .250 42 .804 1.2527 5.01530
Attitude 1.035 42 .307 5.0726 4.90035
*  The mean difference is significant at the .05 level. 
 
A graphical representation of the result found between environmental specialists 





















 *  The mean difference is significant at the .05 
 
Figure 1. Bar Graph of the Percentage of AKA (+SE) Between Environmental Specialists 
(n = 27) and H.S. Instructors (n = 17) 
 
 37
Research Question Number Two: What is the level of AKA in H.S. students, and the 
parents of these students, enrolled in classes where EE components are incorporated in 
the curriculum?  
A series of descriptive statistics for the group of H.S. students and their parents 
who returned completed surveys were used to answer this question. The H.S. students’ 
mean percentages (and standard deviations in parenthesis) for awareness, knowledge, and 
attitude were 63.6% (13.37), 57.8% (19.27), and 69.0% (14.79) respectively. The parents’ 
mean percentages (and standard deviations) for awareness, knowledge, and attitude were 
58.8% (19.84), 58.3% (24.05), and 63.8% (21.85) respectively. Table 4 summarizes the 
descriptive statistics for these groups. 
 
Table 4. Descriptive Statistics for AKA in H.S. Students and Parents 
Group N Mean Std. Deviation Std. Error Mean
Awareness H.S. Student 226 63.5619 13.36685 .88915
  Parent 224 58.8504 19.84147 1.32571
Knowledge H.S. Student 226 57.8540 19.27107 1.28189
  Parent 224 58.3147 24.05571 1.60729
Attitude H.S. Student 226 68.9971 14.79496 .98415
Parent 224 63.8244 21.85088 1.45997
 
 
An independent-sample t-test was performed to evaluate differences in the levels 
for the two groups. There was a statistically significant difference between the means for 
awareness (t= 2.956, df= 448, p< .05) where the H.S. student mean (M= 63.6%, SD= 
13.37) was higher than the parental mean (M= 58.8%, SD= 19.84). In addition, there was 
a statistically significant difference between the means for attitude (t= 2.943, df= 448, p< 
.05) between H.S. students and parents where the mean attitude level for the H.S. 
students (M= 69.0%, SD= 14.79) was higher than the parents mean (M= 63.8%, SD= 
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21.85). The means for knowledge presented no statistical significant difference (t= -.224, 
df= 448, p> .05) between the groups. The comparison of means by ways of independent 
t-test analysis is shown in Table 5. 
 










Awareness 2.956 448 .003 4.7115* 1.59361
Knowledge -.224 448 .823 -.4607 2.05388
Attitude 2.943 448 .003 5.1726* 1.75779
*  The mean difference is significant at the .05 level. 
 
A graphical representation of the result found between H.S. students and their 
















*  The mean difference is significant at the .05 
 
Figure 2. Bar Graph of the Percentage of AKA (+SE) Between H.S. Students (n = 226) 




Research Question Number Three: How well do socio-economic, demographic, and 
personal background factors account for differences in the levels of AKA of the 
environmental specialists, H.S. instructors, the H.S. students, and the parents?  
 This question was answered by performing a series of analysis of variance tests 
for each nominal independent variable (socio-economic, demographic, and personal 
background factors) and the dependent variables (awareness, knowledge, and attitude) in 
each group.  
 Socio-economic information was collected from the parent group only. The scale 
of annual incomes was: < $15,000, between $15,000 and $30,000, between $30,000 and 
$45,000, between $45,000 and $60,000, and > $60,000. An analysis of variance was 
performed using income as an independent variable and the percentages for AKA in the 
parents group. The results did not present a statistically significant difference for 
awareness (F4,176= .779, p> .05) or knowledge ( F4,176=2.354, p> .05). However, there was 
a statistically significant difference for attitude (F4,176= 4.284, p< .05). Further 
examination of the post hoc analysis revealed that parents with an annual income of  
<$15,000 (M= 59.3%, SD= 12.16) scored the lowest attitude level when compared to 
those parents with an annual income between $15,000 and $30,000 (M= 70.3%, SD= 
11.84), between $30,000 and $45,000 (M= 70.2%, SD= 10.14), and >$60,000 (M= 
72.7%, SD= 11.99). The summary of descriptive statistics, the analysis of variance, and 




Table 6. Descriptive Statistics for Parent’s Income Regarding AKA 
Income ($) N Mean Std. Deviation
Awareness > 15ka 13 65.5769 13.08641
  15k to 30k 30 62.8750 13.26191
  30k to 45k 27 61.6204 9.81080
  45k to 60k 41 65.2134 10.29602
  > 60k 70 64.6071 7.13020
  Total 181 64.0815 9.92037
Knowledge > 15k 13 52.8846 19.19869
  15k to 30k 30 60.4167 18.00483
  30k to 45k 27 68.0556 15.24375
  45k to 60k 41 62.5000 19.16214
  > 60k 70 65.8929 15.62720
  Total 181 63.6050 17.34519
Attitude > 15k 13 59.3590 12.16283
  15k to 30k 30 70.3333 11.83702
30k to 45k 27 70.1852 10.14145
45k to 60k 41 67.7236 10.07442
> 60k 70 72.6905 11.99602
Total 181 69.8435 11.71248
a k= 1000 




Table 7. ANOVA Results for AKA Differences with Respect to Income in Parents 
Source Dependent 
Variable 
Type III Sum of 
Squares
df Mean Square F Sig.
Corrected Model Awareness 308.156a 4 77.039 .779 .540
  Knowledge 2750.274b 4 687.568 2.354 .056
  Attitude 2191.005c 4 547.751 4.284 .002
Intercept Awareness 550259.522 1 550259.522 5563.819 .000
  Knowledge 515917.514 1 515917.514 1766.438 .000
  Attitude 622674.123 1 622674.123 4870.310 .000
Income Awareness 308.156 4 77.039 .779 .540
  Knowledge 2750.274 4 687.568 2.354 .056
  Attitude 2191.005 4 547.751 4.284 .002
Error Awareness 17406.330 176 98.900
  Knowledge 51403.732 176 292.067
  Attitude 22501.782 176 127.851
Total Awareness 760979.688 181
  Knowledge 786406.250 181
  Attitude 907630.556 181
Corrected Total Awareness 17714.485 180
Knowledge 54154.006 180
Attitude 24692.787 180
a  R Squared = .017 (Adjusted R Squared = -.005) 
b  R Squared = .051 (Adjusted R Squared = .029) 




Table 8. Post Hoc Multiple Comparisons Analysis for Attitude and Income of Parents 





(J) Income    
($) 
Mean Difference (I-J) Std. Error Sig.
Attitude > 15ka  
  15k to 30k -10.9744* 3.75452 .032
  30k to 45k -10.8262* 3.81706 .040
  45k to 60k -8.3646 3.59903 .142
> 60k -13.3315* 3.41484 .001
*  The mean difference is significant at the .05 level. 
a k= 1000 
  
There was no statistically significant difference when comparing gender with 
awareness (F1, 463= .161, p> .05), knowledge (F1, 463=1.303, p> .05), and attitude (F1, 463=  
.700, p> .05) among all the participant groups. The descriptive statistics and the results of 
the analysis of variance are summarized in Table 9 and Table 10 respectively. 
 
Table 9. Descriptive Statistics for AKA with Respect to Gender Across All Groups* 
Gender  N Mean Std. Deviation Std. Error
Awareness Female 320 64.9922 9.40844 .52595
  Male 145 64.6293 8.10377 .67298
  Total 465 64.8790 9.01475 .41805
Knowledge Female 320 61.9531 16.55278 .92533
  Male 145 63.8793 17.49983 1.45328
  Total 465 62.5538 16.85854 .78180
Attitude Female 320 71.2344 10.60987 .59311
Male 145 70.3333 11.08608 .92065
Total 465 70.9534 10.75676 .49883
















Awareness Between Groups 13.140 1 13.140 .161 .688
  Within Groups 37694.118 463 81.413
  Total 37707.258 464
Knowledge Between Groups 370.221 1 370.221 1.303 .254
  Within Groups 131503.435 463 284.025
  Total 131873.656 464
Attitude Between Groups 81.013 1 81.013 .700 .403
Within Groups 53607.422 463 115.783
Total 53688.435 464
*Environmental specialists, H.S. instructors, H.S. students, and parents. 
  
There was no statistically significant difference when comparing ethnicity with 
awareness (F5, 457= .498, p> .05) among all the participant groups. However, there was a 
statistically significant difference for knowledge (F5, 457= 4.951, p< .05) and attitude (F5, 
457= 4.906, p< .05) when comparing all the participants. A close examination of the post 
hoc analysis for the mean difference of knowledge and attitude revealed that the 
difference resides among the high scores of Caucasians on knowledge (M= 64.0%, SD= 
16.88) and percentage of attitude (M= 71.6%, SD= 10.56) when compared with the lower 
scores of African Americans on knowledge (M= 53.0%, SD= 16.84) and attitude (M= 
63.1%, SD= 10.90). There were no statistically significant differences when comparing 
the other ethnic groups (Asian, Hispanic, Native Americans, and other mixed race) with 
Caucasian or African Americans regarding knowledge and attitude.  The summary of 
descriptive statistics, the analysis of variances, and the post hoc analysis are presented in 
Table 11, Table 12, and Table 13 respectively. 
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Table 11. Descriptive Statistics for AKA with Respect to Ethnicity Across All Groups 
Ethnicity N Mean Std. Deviation 
Awareness Caucasian 367 64.7105 8.83529 
  African Amer. 33 65.1136 12.71826 
  Asian 10 67.0000 6.87689 
  Hispanic 35 64.2143 8.31418 
  Native Amer. 10 67.3750 8.30098 
  Mixed race 8 67.8125 6.00409 
  Total 463 64.8623 9.02126 
Knowledge Caucasian 367 64.0327 16.88066 
  African Amer. 33 53.0303 16.83743 
  Asian 10 61.2500 12.43036 
  Hispanic 35 59.2857 12.62542 
  Native Amer. 10 47.5000 21.88988 
  Mixed race 8 68.7500 6.68153 
  Total 463 62.5540 16.87496 
Attitude Caucasian 367 71.6394 10.55959 
  African Amer. 33 63.0808 10.89821 
Asian 10 75.6667 15.27929 
Hispanic 35 71.5714 8.96565 
Native Amer. 10 65.6667 11.14439 
Mixed race 8 70.8333 7.12697 
Total 463 70.9683 10.77635 
 
 




Type III Sum of 
Squares
df Mean Square F Sig.
Corrected Model Awareness 203.703 5 40.741 .498 .778
  Knowledge 6759.805 5 1351.961 4.951 .000
  Attitude 2733.007 5 546.601 4.906 .000
Intercept Awareness 406092.283 1 406092.283 4962.763 .000
  Knowledge 323872.619 1 323872.619 1185.963 .000
  Attitude 452942.848 1 452942.848 4065.182 .000
Ethnicity Awareness 203.703 5 40.741 .498 .778
  Knowledge 6759.805 5 1351.961 4.951 .000
  Attitude 2733.007 5 546.601 4.906 .000
Error Awareness 37395.331 457 81.828
  Knowledge 124801.345 457 273.088
  Attitude 50918.972 457 111.420
Total Awareness 1985495.313 463
  Knowledge 1943281.250 463
  Attitude 2385552.778 463
Corrected Total Awareness 37599.035 462
  Knowledge 131561.150 462
Attitude 53651.980 462
a  R Squared = .005 (Adjusted R Squared = -.005) 
b  R Squared = .051 (Adjusted R Squared = .041) 
*Environmental specialists, H.S. instructors, H.S. students, and parents. 
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Table 13. Post Hoc Multiple Comparisons Analysis for Knowledge and Attitude with 




(I) Ethnicity (J) Ethnicity Mean Difference 
(I-J) 
Std. Error Sig.
Knowledge Caucasian  
    African Amer. 11.0024* 3.00325 .021
    Asian 2.7827 5.29650 .998
    Hispanic 4.7470 2.92346 .756
    Native Amer. 16.5327 5.29650 .085
    Mixed race -4.7173 5.90594 .986
Attitude Caucasian  
  African Amer. 8.5586* 1.91832 .002
  Asian -4.0272 3.38314 .922
  Hispanic .0680 1.86736 1.000
Native Amer. 5.9728 3.38314 .682
Mixed race .8061 3.77241 1.000
*The mean difference is significant at the .05 level. 
a Environmental specialists, H.S. instructors, H.S. students, and parents. 
  
There was no statistically significant difference when comparing urbanicity with 
awareness (F1, 462= .130, p> .05), knowledge (F1, 462= .340, p> .05), and attitude (F1, 462= 
.499, p> .05) among all the participant groups. The summary of descriptive statistics and 
the analysis of variance are presented in Table 14 and Table 15 respectively. 
 
Table 14. Descriptive Statistics for AKA with Respect to Urbanicity Across All Groups* 
Urbanicity  N Mean Std. Deviation Std. Error
Awareness Rural 221 65.0622 8.44369 .56798
  Urban 243 64.7582 9.60476 .61615
  Total 464 64.9030 9.06190 .42069
Knowledge Rural 221 62.0475 17.18281 1.15584
  Urban 243 62.9630 16.59765 1.06474
  Total 464 62.5269 16.86680 .78302
Attitude Rural 221 70.4977 10.60915 .71365
Urban 243 71.2071 10.98591 .70475
Total 464 70.8693 10.80229 .50148
*Environmental specialists, H.S. instructors, H.S. students, and parents. 
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Table 15.  ANOVA Results for AKA Differences with Respect to Urbanicity Across All 
Groups* 
Sum of Squares df Mean 
Square
F Sig.
Awareness Between Groups 10.695 1 10.695 .130 .719
  Within Groups 38009.941 462 82.273
  Total 38020.636 463
Knowledge Between Groups 96.995 1 96.995 .340 .560
  Within Groups 131621.418 462 284.895
  Total 131718.413 463
Attitude Between Groups 58.245 1 58.245 .499 .480
Within Groups 53968.934 462 116.816
Total 54027.179 463
*Environmental specialists, H.S. instructors, H.S. students, and parents. 
 
 There was no statistically significant difference when comparing entertainment 
activities with levels of awareness (F5, 457= 1.648, p> .05) among all the participant 
groups. However, there was a statistically significant difference for knowledge (F5, 457= 
3.286, p< .05) and attitude (F5, 457= 4.144, p< .05). A close examination of the post hoc 
analysis for the mean difference of knowledge revealed that the difference resides among 
the scores of those who prefer outdoor activities (M= 67.7%, SD= 15.84) with higher 
scores than those who prefer social activities (M= 59.3%, SD= 17.59) as forms of 
entertainment. The post hoc analysis also revealed that levels of attitude in individuals 
who found gardening (M= 76.8%, SD= 11.08) the choice of entertainment scored higher 
attitude levels than those who chose sports (M= 68.9%, SD= 9.67) as a form of 
entertainment. The summary of descriptive statistics, the analysis of variances, and the 
post hoc analysis are presented in Table 16, Table 17, and Table 18 respectively. 
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Table 16. Descriptive Statistics for AKA with Respect to Activity for Entertainment 
Across All Groups* 
Activity N Mean Std. Deviation 
Awareness Sports 98 65.1403 8.24653 
  Outdoors act. 101 66.6708 8.96744 
  Indoors act. 121 64.7314 9.64636 
  Social act. 105 63.1667 9.54661 
  Gardening 30 65.9583 7.19707 
  Other 8 65.1563 8.82462 
  Total 463 64.9730 9.06957 
Knowledge Sports 98 60.0765 16.61206 
  Outdoors act. 101 67.6980 15.83778 
  Indoors act. 121 63.1198 16.52423 
  Social act. 105 59.2857 17.59492 
  Gardening 30 63.3333 17.34952 
  Other 8 59.3750 8.83883 
  Total 463 62.5540 16.81473 
Attitude Sports 98 68.9286 9.67173 
  Outdoors act. 101 72.8878 10.69759 
  Indoors act. 121 69.8898 11.60247 
Social act. 105 70.5556 9.61788 
Gardening 30 76.8333 11.08440 
Other 8 64.3750 12.65969 
Total 463 70.8459 10.73975 




Table 17. ANOVA Results for AKA Differences with Respect to Activity for 
Entertainment Across All Groups* 
Source Dependent 
Variable 
Type III Sum of 
Squares
df Mean Square F Sig.
Corrected Model Awareness 672.931 5 134.586 1.648 .146
  Knowledge 4533.452 5 906.690 3.286 .006
  Attitude 2311.283 5 462.257 4.144 .001
Intercept Awareness 778401.836 1 778401.836 9529.360 .000
  Knowledge 708597.756 1 708597.756 2568.234 .000
  Attitude 913876.191 1 913876.191 8192.768 .000
Activity Awareness 672.931 5 134.586 1.648 .146
  Knowledge 4533.452 5 906.690 3.286 .006
  Attitude 2311.283 5 462.257 4.144 .001
Error Awareness 37329.856 457 81.685
  Knowledge 126090.198 457 275.909
  Attitude 50976.838 457 111.547
Total Awareness 1992553.125 463
  Knowledge 1942343.750 463
  Attitude 2377152.778 463
Corrected Total Awareness 38002.788 462
Knowledge 130623.650 462
Attitude 53288.121 462
a  R Squared = .018 (Adjusted R Squared = .007) 
b  R Squared = .035 (Adjusted R Squared = .024) 
c  R Squared = .043 (Adjusted R Squared = .033) 
*Environmental specialists, H.S. instructors, H.S. students, and parents. 
 
Table 18. Post Hoc Multiple Comparisons Analysis for Knowledge and Attitude with 




(I) Activity (J) Activity Mean Difference (I-J) Std. Error Sig. 
Knowledge  Outdoors act.  
    Sports 7.6215 2.35524 .065
    Indoors act. 4.5782 2.23875 .524
    Social act. 8.4123* 2.31505 .023
    Gardening 4.3647 3.45380 .901
    Other 8.3230 6.10085 .868
Attitude Sports  
  Outdoors act. -3.9592 1.49755 .224
Indoors act. -.9612 1.43531 .994
Social act. -1.6270 1.48344 .944
Gardening -7.9048* 2.20374 .026
Other 4.5536 3.88350 .927
*The mean difference is significant at the .05 level. 
a Environmental specialists, H.S. instructors, H.S. students, and parents. 
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Table 19 presents a summary of all demographic variables regarding AKA in 
terms of presence (yes) or absence (no) of statistically significant differences among the 
groups.  
 
Table 19.  Summary of the Presence (Yes) and Absence (No) of Differences Among All 
Demographic Variables in Respect to AKA Across All Groups* 
Demographic Awareness Knowledge Attitude 
Income (Parents only) No No Yes 
Sex No No No 
Ethnicity No Yes Yes 
Urbanicity No No No 
Entertainment Act. No Yes Yes 
*Environmental specialists, H.S. instructors, H.S. students, and parents. 
 
 
Research Question Number Four: What is the self-efficacy level of AKA among the 
different groups studied? 
 Questions 36, 37, 39 40, 41, 42, 43, 44, and 45 measured the three dimensions of 
self-efficacy levels, awareness, knowledge, and attitude. The means for each group were 
analyzed with a one-way analysis of variance. There was a statistically significant 
difference (F3,490= 8.707, p< .05) between the means of participant groups. A post hoc 
analysis revealed that the significant difference resided in the high self-efficacy high 
levels of environmental specialists (M= 78.9%, SD= 11.54) and the low levels of the H.S. 
students (M= 63.7%, SD= 15.02) and the parents (M= 60.7%, SD= 20.99).  The 
descriptive statistics, the results of the ANOVA, and the post hoc analysis are 
summarized in Table 20, Table 21, and Table 22 respectively. 
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Table 20. Descriptive Statistics for Levels of Self-Efficacy for Each Group 
N Mean Std. Deviation Std. Error
Env. Specialist 27 78.9095 11.53722 2.22034
H.S. Instructor 17 68.3007 21.78517 5.28368
H.S. Student 226 63.6676 15.01550 .99882
Parent 224 60.7143 20.99190 1.40258
Total 494 63.3210 18.49198 .83199
 
 
Table 21. ANOVA Results for Differences in Levels of Self-Efficacy Across All the 
Groups* 
Sum of Squares df Mean Square F Sig.
Between Groups 8531.783 3 2843.928 8.707 .000
Within Groups 160051.166 490 326.635
Total 168582.949 493
*Environmental specialists, H.S. instructors, H.S. students, and parents. 
 
 





(I) Group (J) Group Mean Difference (I-J) Std. Error Sig. 
Self-efficacy Env. Specialist H.S. 
Instructor 
10.6088 5.59566 .310
H.S. Student 15.2418* 3.68007 .001
Parent 18.1952* 3.68182 .000
*  The mean difference is significant at the .05 level. 
a Environmental specialists, H.S. instructors, H.S. students, and parents. 
 
A graphical representation of the mean percentage for self-efficacy found across 





















Figure 3. Bar Graph of the Percentage of Self-Efficacy (+SE) Across Environmental 




 A comparison of all participating groups regarding the levels of awareness, 
knowledge, and attitude was conducted using a series of ANOVA. The results show a 
statistically significant difference on all the levels of dependent variables, awareness (F3, 
490= 5.12, p< .05), knowledge (F3, 490= 4.11, p< .05), and attitude (F3, 490= 7.02, p< .05) of 
the participating groups. A closer examination of the post hoc analysis revealed that for 
the levels of awareness the mean percentage of the parents (M= 58.8%, SD= 19.84) was 
lower than the mean percentage of the H.S. students (M= 63.6%, SD= 13.37) and the 
environmental specialists (M= 69.4%, SD= 7.87). Similar findings were discovered for 
the difference in mean percentages of attitude between the parents (M= 63.8%, SD= 
21.85) and the high scores of the H.S. students (M= 69.0%, SD= 14.79) and the 
environmental specialists (M= 78.2%, SD= 10.03). With respect to knowledge, the post 
hoc analysis revealed that the significant difference resided in the high levels of mean 
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percentage among environmental specialists (M= 70.4%, SD= 12.08) and the low levels 
among the H.S. students’ scores (M= 57.8%, SD= 19.27). The descriptive statistics, the 
results of the ANOVA, and the post hoc analysis are summarized in Table 23, Table 24, 
and Table 25 respectively. 
 
Table 23. Descriptive Statistics for Levels of AKA for Each Group 
  Group N Mean Std. Deviation
Awareness Env. Specialist 27 69.3981 7.87042
  H.S. Instructor 17 61.2500 16.97885
  H.S. Student 226 63.5619 13.36685
  Parent 224 58.8504 19.84147
  Total 494 61.6650 16.75629
Knowledge Env. Specialist 27 70.3704 12.08352
  H.S. Instructor 17 69.1176 21.24892
  H.S. Student 226 57.8540 19.27107
  Parent 224 58.3147 24.05571
  Total 494 59.1346 21.56404
Attitude Env. Specialist 27 78.2099 10.03121
  H.S. Instructor 17 73.1373 22.22738
  H.S. Student 226 68.9971 14.79496
  Parent 224 63.8244 21.85088




Table 24. ANOVA Results for Differences in Levels of AKA Across All the Groups* 
Source Dependent 
Variable 
Type III Sum of 
Squares
df Mean Square F Sig.
Corrected Model Awareness 4205.274a 3 1401.758 5.118 .002
  Knowledge 5623.994b 3 1874.665 4.108 .007
  Attitude 7149.675c 3 2383.225 7.024 .000
Intercept Awareness 611359.077 1 611359.077 2231.971 .000
  Knowledge 623967.493 1 623967.493 1367.219 .000
  Attitude 770902.816 1 770902.816 2272.198 .000
TYPE Awareness 4205.274 3 1401.758 5.118 .002
  Knowledge 5623.994 3 1874.665 4.108 .007
  Attitude 7149.675 3 2383.225 7.024 .000
Error Awareness 134215.905 490 273.910
  Knowledge 223624.804 490 456.377
  Attitude 166245.360 490 339.276
Total Awareness 2016890.625 494
  Knowledge 1956718.750 494
  Attitude 2410702.778 494
Corrected Total Awareness 138421.179 493
  Knowledge 229248.798 493
  Attitude 173395.035 493
a  R Squared = .030 (Adjusted R Squared = .024) 
b  R Squared = .025 (Adjusted R Squared = .019) 
c  R Squared = .041 (Adjusted R Squared = .035) 










(I) Group (J) Group Mean Difference (I-J) Std. Error Sig.
Awareness Env. Specialist Env. Specialist 
    H.S. Instructor 8.1481 5.12417 .471
    H.S. Student 5.8362 3.36999 .393
    Parent 10.5477* 3.37159 .021
  H.S. Instructor Env. Specialist -8.1481 5.12417 .471
    H.S. Instructor 
    H.S. Student -2.3119 4.16225 .958
    Parent 2.3996 4.16355 .954
  H.S. Student Env. Specialist -5.8362 3.36999 .393
    H.S. Instructor 2.3119 4.16225 .958
    H.S. Student 
    Parent 4.7115* 1.56039 .029
  Parent Env. Specialist -10.5477* 3.37159 .021
    H.S. Instructor -2.3996 4.16355 .954
    H.S. Student -4.7115* 1.56039 .029
    Parent 
Knowledge Env. Specialist Env. Specialist 
    H.S. Instructor 1.2527 6.61427 .998
    H.S. Student 12.5164* 4.34997 .042
    Parent 12.0556 4.35204 .055
  H.S. Instructor Env. Specialist -1.2527 6.61427 .998
    H.S. Instructor 
    H.S. Student 11.2637 5.37262 .223
    Parent 10.8029 5.37430 .258
  H.S. Student Env. Specialist -12.5164* 4.34997 .042
    H.S. Instructor -11.2637 5.37262 .223
    H.S. Student 
    Parent -.4607 2.01414 .997
  Parent Env. Specialist -12.0556 4.35204 .055
    H.S. Instructor -10.8029 5.37430 .258
    H.S. Student .4607 2.01414 .997
    Parent 
Attitude Env. Specialist Env. Specialist 
    H.S. Instructor 5.0726 5.70291 .852
    H.S. Student 9.2128 3.75060 .111
    Parent 14.3855* 3.75239 .002
  H.S. Instructor Env. Specialist -5.0726 5.70291 .852
    H.S. Instructor 
    H.S. Student 4.1402 4.63235 .850
    Parent 9.3129 4.63379 .259
  H.S. Student Env. Specialist -9.2128 3.75060 .111
    H.S. Instructor -4.1402 4.63235 .850
    H.S. Student 
    Parent 5.1726* 1.73662 .032
  Parent Env. Specialist -14.3855* 3.75239 .002
    H.S. Instructor -9.3129 4.63379 .259
    H.S. Student -5.1726* 1.73662 .032
    Parent 
*  The mean difference is significant at the .05 level. 
a Environmental specialists, H.S. instructors, H.S. students, and parents. 
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The actions taken by the participants on behalf of environmental issues were 
summarized in a percent frequency format and presented in Table 26. The most frequent 
action taken by the participants who responded (90.1%) was “read or sought information” 
(57.9%) in which 23.1% of respondents indicated that they felt that this action was 
“slightly effective”. Table 26 presents a detailed description of the findings regarding 
actions taken. 
 
Table 26. Responses to Actions Taken on Behalf of Environmental Issues by All 












Wrote a letter to the newspaper 7.9 81.6 89.5 2 5.9
  
Attended a meeting 24.1 65.2 89.3 2 and 3 11.3
  
Made a formal submission 3.8 85.2 89.1 2 4.0
  
Read or sought information 57.9 32.2 90.1 2 23.1
  
Wrote a letter to an organization or 
public official 11.9 77.7 89.7 3 4.7
  
Telephone a public official 8.7 81.0 89.7 3 4.3
  
Took part in a protest 7.3 82.8 90.1 3 4.3
  
Complained to the company/person 
causing the damage 21.3 68.2 89.5 3 8.1
  
Joined an action group 9.3 80.0 89.3 3 6.1
  
Signed a petition 35.8 53.6 89.5 2 17.6
  
Contributed money to an 
environmental cause 35.2 53.2 88.5 2 16.2
a Environmental specialists, H.S. instructors, H.S. students, and parents.  
b 1= Not effective at all, 2= Slightly effective, 3= Fairly effective, and 4= Very effective. 
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CHAPTER V  
CONCLUSIONS, DISCUSSION AND RECOMMENDATIONS 
Conclusions 
Overview of the Findings 
 The purpose of this study was to evaluate the levels of awareness, knowledge, and 
attitude (AKA) as curriculum components in environmental education programs among 
schools in Southwest Florida. The levels of AKA for the participants: environmental 
specialists, H.S. instructors, H.S. students, and parents, were analyzed with regard to the 
four research questions of the study. In addition, secondary findings, such as the overall 
comparison of AKA levels and levels of environmental action for all the participating 
groups of the study are discussed in this chapter. 
Research Question Number One: What are the levels of awareness, knowledge, and 
attitude (AKA) of environmental specialists and H.S. instructors who teach components 
of environmental education (EE) in their curriculum?   
 For the purpose of this study, both environmental specialists and H.S. instructors 
were considered as educators because they shared a mutual interest regarding 
environmental education programs. However, the statistical analysis revealed some 
differences as well as similarities between these groups.  The analysis of the mean 
percentage for AKA in the environmental specialists showed higher percentage scores in 
all three aspects when compared to the scores of the H.S. instructor group. The higher 
scores for environmental specialists were attributed to attitude (M= 78.2%), knowledge 
(M= 70.4%), and awareness (M= 69.4%).  The difference in the level of awareness 
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between the two groups showed to be statistically significant; however, there were no 
statistically significant differences for the percentages regarding knowledge and attitude. 
These results imply that H.S. instructors possess the knowledge and attitude necessary for 
implementing the environmental curriculum. Educator knowledge and attitude have been 
suggested as the crucial components to an effective EE program (Mosley, Reinke, & 
Bookout, 2002). 
Research Question Number Two: What is the level of AKA in H.S. students, and the 
parents of these students, enrolled in classes where EE components are incorporated in 
the curriculum? 
 The number of surveys returned by the H.S. student and the parent groups were 
relatively high and similar giving power to the statistical analysis.  The comparison of the 
mean percentage between H.S. students and parents revealed that there were no 
statistically significant differences between the scores for knowledge. However, parents’ 
scores were significantly different when comparing their lower scores for awareness (M= 
58.8%) and attitude (M= 63.8%) with the higher scores of the H.S. students’ awareness 
(M= 63.6%) and attitude (M= 69.0%).  These results might suggest that H.S. students’ 
attitudes are influenced to a greater degree by H.S. instructors than by the parents. 
Research Question Number Three: How well do socio-economic, demographic, and 
personal backgrounds factors account for differences in the levels of AKA of the 
environmental specialists, H.S. instructors, H.S. students, and parents? 
 All, demographic and personal background factors, such as income, gender, 
urbanicity, and preferred leisure activities, were analyzed regarding the differences in the 
levels of AKA for all groups. The analysis of socioeconomic factors (income) was only 
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conducted for the parent group because it was the only group with the question about 
income in the surveys. The results of the analysis of parents’ income as a factor 
accounting for the difference in the levels of attitude was significant among parents with 
an annual income of less than $15,000 (M= 59.3%), when compared to parents with 
incomes ranging from $15,000 to $30,000 (M= 70.3%), parents with incomes of $30,000 
to $45,000 (M=70.1%), and  those with incomes above $60,000 (M= 72.7%). Income did 
not appear to be a factor accounting for the differences in attitude levels for parents with 
incomes ranging from $45,000 to $60,000. There were no statistically significant 
differences in the levels of awareness and knowledge among the participating parents 
who answered the survey’s questions as related to income.    
Gender and urbanicity did not present significant differences regarding AKA 
among all the participating groups. Ethnicity, however, did show significant differences 
in the level of knowledge and attitude among some of the groups. Caucasians scored 
higher levels for knowledge (M= 64.0%) and attitude (M= 71.6%) when compared to the 
scores of African Americans in regard to knowledge (M= 53.0%) and attitude (M= 
63.1%).   
 The comparison of entertainment activities among all the participants revealed no 
statistically significant difference in the levels of awareness. However, there were 
significant differences with respect to the levels of knowledge and attitude. Those who 
preferred outdoor activities (M= 67.7%) showed higher scores than those who preferred 
social activities (M= 59.3%) as forms of entertainment. Similarly, significant differences 
were found in the levels of attitude among individuals that found gardening (M= 76.8%) 
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the choice of entertainment scoring higher attitudes levels than those who chose sports 
(M= 68.9%). 
Research Question Number Four: What is the self-efficacy level of AKA among the 
different groups studied? 
 The self-efficacy level was measured with questions from the instrument that 
measured a personal perception of effectiveness regarding awareness, knowledge, and 
attitude. Results from the statistical analysis revealed a significant difference in the 
higher levels of environmental specialist (M= 78.9%) and for H.S. instructors   (M= 
68.3%) when compared to the lower levels presented by the H.S. student group           
(M= 63.7%) and even lower levels for the parent group (M= 60.7%).  Among the items 
measuring self-efficacy were:  (a) There is a lot I, as an individual, can do to protect the 
environment in my community; (b) One person can influence how environmental 
problems and issues are resolved; and (c) Personally, working as an individual and on 
your own, can influence the solution of environmental issues.  
 According to Bandura (1997), there are four influences upon a person’s self-
efficacy. These include mastery experiences, vicarious experiences, social persuasion, 
and physiological/emotional states. Given the ranking of self-efficacy results across study 
groups from experts to parents, it may be interpreted that individuals having more 
mastery and vicarious experiences had higher self-efficacy as related to environmental 




 A comparison of all participating groups revealed that the levels of AKA differed 
significantly for levels of awareness, knowledge, and attitude among the groups. The 
environmental specialists scored the highest percentage for awareness (M= 69.4%), 
knowledge (M= 70.4%) and attitude (M= 78.2%) representing a significant difference 
when compared to the lower scores presented by the parent awareness (M= 58.8%), 
parent attitude (M= 63.8%), and the H.S. student knowledge (M= 57.8%).   
In addition, the survey revealed information regarding environmental actions. The 
results present the frequency of actions taken and the level of effectiveness of the actions. 
The actions most frequently indicated in the survey by all the participants were in 
descending order: question 53 (Read or sought information), question 59 (Signed a 
petition), question 60 (Contributed money to an environmental cause), and question 51 
(Attended a meeting). All selections were characterized as being between “slightly 
effective” and “fairly effective” across all participant groups. Interpretation of these 
results suggests that actions requiring lower levels of effort or commitment were more 
likely to be completed that those that required higher levels of involvement. For example, 
58% of participants indicated that they had read or sought information while only 4% had 
presented a formal submission. Although response rate to questions involving civic 
actions were relatively low, a trend in the data suggested that more commonly exercised 
activities were rated as more effective than less commonly performed actions. 
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Discussion 
 Awareness, knowledge, and attitude (AKA) have been identified as the three most 
important objectives in the environmental education (EE) research literature (Palmer, 
1998). They represent important components in any EE program and transcend more than 
just the classroom environment. This study measured three components of environmental 
education programs as related to environmental specialists, H.S. instructors, H.S. 
students, and the parents of the students in public high schools in Southwest Florida.  
Measurements of AKA 
 The results in this study suggested that the levels of AKA may be measured 
independently with the same instrument across various participant groups. The results of 
the present study indicated statistically significant differences in AKA among 
environmental specialists, H.S. instructors, H.S. students, and parents. As the review of 
the literature indicated, several studies have focused on measuring one or two of the three 
factors, specifically attitude and knowledge (Leeming, Dwyer, Porter & Cobern, 1993) 
however, by measuring all three factors, the present study provides a more 
comprehensive evaluation tool. 
 Among all groups studied, the environmental specialists scored the highest in the 
three objectives (AKA). This result does not come as a surprise since research has shown 
that environmental experience plays an important role in the means to make responsible 
environmental decisions (Morrone, Mancl, & Carr, 2001; Tikka, Kuitunen, & Tynys, 
2000).  Madsen (1996) concluded that knowledge, beliefs, and commitment are necessary 
components when addressing environmental concerns. It is likely that environmental 
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specialists demonstrated higher levels of experience with and commitment to 
environmental issues, resulting in higher levels of AKA. 
When comparing the environmental specialists with the H.S. instructors there was 
no significant difference in the results for knowledge and attitude. These results suggest 
positive implications in terms of curriculum implementation as knowledge and attitude 
are directly related to the process of teaching (Moseley, Reinke, & Bookout, 2002). 
Awareness 
 Measurements of awareness in this study revealed significant differences between 
environmental specialists and H.S. instructors, as well as between H.S. students and 
parents. Awareness, defined as concern and sensitivity towards the environment, has 
implications for the way in which people acquired the information, perceived it, and 
expressed concern. In the case of H.S. student versus parent analysis of awareness, levels 
were higher in the H.S. student group.  
Hausbeck, Milbrath and Enright (1992) studied awareness along with 
environmental knowledge in high school students. Their study concluded that the scores 
for awareness were higher than the scores for knowledge. They linked these results to the 
relatively easy access to information by electronic media, where awareness and concern 
can be picked up with little substantive knowledge. The present study shows similar 
results regarding H.S. student awareness and knowledge.  
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Knowledge 
 Measurements of knowledge in this study revealed no significant differences 
between environmental specialists and H.S. instructors, or between H.S. students and 
parents in levels of knowledge. These findings suggest that H.S. instructors who teach 
environmental education or incorporate topics into their classes are truly knowledgeable 
of the subject. However, further examination of the analysis conducted among all groups 
revealed a significant difference in the level of knowledge between the environmental 
specialists and the H.S. students. With regard to knowledge, the National Environmental 
Education and Training Foundation (NEETF) study indicated that the overall knowledge 
about the environment in the U.S. is erroneous about facts and persistent in 
misinformation (NEETF, 1998). The report also concluded, however, that Americans are 
concerned about the environment.   
While levels of knowledge were lower for H.S. students and parents, this lack of 
knowledge appears to be consistent with the knowledge levels of citizens across the 
country, yet does not indicate lack of concern.  
Attitude 
 Measurements of attitude in this study were different between H.S. students and 
parents but not between H.S. students and H.S. instructors. The level of attitude presented 
by the H.S. students was significantly higher when compared to the levels of their 
corresponding parents. Villacorta, Koestner, and Lekes (2003) developed the Motivation 
Towards the Environment Scale (MTES) and found that individuals were more likely to 
engage in autonomous environmental behaviors if their parents had shown an interest in 
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their developing attitudes about the environment, their peers supported their freedom to 
make decisions about the environment, and if they had concern for their community. The 
findings of Villacorta et al. (2003) are supported by the results of this study. Awareness 
and attitude between H.S. students and parents appear similar, with the lowest level of 
awareness and attitude presented by the parent scores. However, there were no significant 
differences between H.S. students and their corresponding H.S. instructors regarding 
AKA. A more positive influence may be presented by the H.S. instructors than by the 
parents with regard to AKA.   Transmission of environmental consciousness to families 
through students has been found to be more likely in families with higher social position 
and levels of education (Rovira, 2000).  
AKA with Respect to Demographics 
 Several studies have investigated factors that may play a role in affecting AKA 
(Dunlap, Van Liere, Mertig, & Jones, 2000; Morrone, Mancl, & Carr, 2001; Rovira, 
2000; Tikka, Kuitunen, & Tynys, 2000; Zelezny, Chua & Aldrich, 2000). This study 
focused on five demographic components: income (for parents only), gender, ethnicity, 
urbanicity, and entertainment activities, as they account for the levels of AKA.   
Differences among the parents income were present only while measuring levels 
of attitude. Lower levels of attitude were found in the lowest income range (< $15,000) as 
compared to higher income parents. These findings are consistent with a qualitative 
study, by Rovira (2000) who found differences in responsiveness to environmental 
programs according to the influences of social factors that include income and social 
position.  For example, students from lower SES backgrounds were less likely to 
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encourage their families to recycle, placing the responsibility on other entities such as 
factories. Middle class students, however, took personal responsibility for environmental 
solutions. Students from higher SES backgrounds reported frequent discussion of 
recycling practices with their families. 
Regarding gender, the present study revealed no significant difference between 
sexes across all groups, which contrasts with conclusions found by three previous studies. 
The conclusions in these studies were: that women have stronger environmental attitudes 
than men (Zelezny, Chua & Aldrich, 2000), women are more likely than men to state that 
current laws and regulations do not go far enough towards the protection of the natural 
environment (NEETF, 1998), and that women expressed greater concerns for the 
biosphere (Stern & Dietz, 1994). 
The present study suggested that ethnicity contributed to a difference in the levels 
of knowledge and attitude when comparing the high scores of the Caucasian group and 
the low scores of the African American group. Although the statistical analysis showed 
significant levels for these findings, a cautionary note should be raised due to the fact that 
the number of participants that comprised each group studied was not consistent and the 
ethnic composition of Southwest Florida is overwhelmingly high for Caucasians when 
compared to other minority groups. 
 Regarding urbanicity, the study revealed no significant difference between living 
in urban versus rural communities across all groups. These findings disagree with 
conclusions found by Albrecht, Bultena, Hoiberg, & Nowak (1982). They concluded that 
lower levels of attitude toward the environment were present in the population of farm 
operators when compared to metropolitan residents.  
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Regarding forms of entertainment, this study suggested that levels of knowledge 
and attitude differ when comparing activities for entertainment. Those who preferred 
outdoor activities showed higher scores in knowledge than those who preferred social 
activities. In addition, individuals that found gardening the choice of entertainment 
scored higher attitudes levels than those who chose sports. These results are similar to 
those published by Palmberg and Kuru (2000). The attitudes of young students (ages 11 
and 12 yrs.) with different levels of outdoor experience such as camping, hiking or 
fishing were compared. They found a strong and clearly definable positive relationship to 
nature in those students with outdoor experiences, along with better social behavior and 
higher moral judgment.  
Self-efficacy 
 The present study suggested that there are differences in the levels of self-efficacy 
across all the participating groups. The highest levels, presented by the environmental 
specialists, differed from the lower levels of the H.S. students and the parents. However, 
there were no differences between the environmental specialist and the H.S. instructors. 
These results corroborate the findings from Moseley, Reinke, and Bookout (2002). Using 
a measurement of attitudes as related to self-efficacy, the researchers concluded that there 
was a clear relationship between the levels of knowledge and attitude and the self-
efficacy towards the process of teaching. The present study reported high levels of 
knowledge and attitude for the environmental specialists and the H.S. instructors with no 
significant difference between the groups. Similarly, the current research suggested that 
those with higher levels of knowledge and attitude had higher self-efficacy ratings with 
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regard to environmental issues. These findings have some positive implications regarding 
the state of EE programs in Southwest Florida. High school instructors know their 
subjects and show a positive attitude towards the environment as well as high levels of 
self-efficacy as related to environmental problems.  
Implications for Environmental Education 
 The constructs of AKA have been measured and studied for several years with a 
variety of diverse instruments that measure objectives and applicability of environmental 
education programs. Most of them serve as indicators of the effectiveness of programs. 
However, the diversity of the instruments complicates efforts to make comparisons 
among studies.  The present study was intended to unify some variables as related to the 
three factors of AKA, and to use previously published instruments, such as NEP 2000, to 
minimize variability. 
In addition, the information generated by this study may be of interest to the 
school districts. Recent legislation, such as the Florida Environmental Education Act of 
1997 (Florida Senate, 2004) has mandated the implementation of an environmental 
component in the curriculum. It is the responsibility of the local school boards to develop, 
implement, and evaluate such a curriculum (Ornstein & Hunkins, 1998). The results of 
this study indicate the awareness, knowledge, and attitude levels of curriculum 
participants. This information may be used to assess existing needs, develop curriculum 
objectives and activities, and to evaluate changes in the participants as a result of the EE 
program. 
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Similarly, the current findings may be of interest to various government agencies, 
since the data represents a sample of the environmental AKA in adult populations of 
three counties in Southwest Florida. For example, environmental issues have been 
identified as key factors in local political races. Also, increased media attention has been 
given to the impact of growth and development on the region. Measures of AKA may be 
valuable to local policy makers as decisions are made that result in an environmental 
impact. 
Recommendations for Additional Research 
 Environmental education is currently in the curriculum of all state of Florida 
schools and educational institutions. There is an interest among public policy makers in 
local communities, the private sector, and local governments to develop effective EE 
programs as related to local concerns such as smart growth development. An essential 
component of program development is a valid evaluation tool. The instrument utilized in 
this study investigated the levels of three of the most common objectives, AKA, in EE as 
measured by environmental education researchers. In order to refine the instrument, it is 
recommended that the study undergo a more rigorous statistical analysis beyond the 
scope of this investigation to determine relationships among the dependent factors and 
the participating groups.  
While research in the field of EE and has focused on students who are in the last 
years of high school, little is known about their AKA levels in the long term, that is, after 
enrolling in higher education, the workforce, or establishing a family. Future research 
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could examine the changes in levels of AKA on the student and parent population over 
time to evaluate the results of the environmental programs.    
As citizens of this planet we have the responsibility to live in ways that guarantee 
the conditions for the existence of future generations. As educators, we have the civic and 
ethical responsibilities to develop positive awareness, knowledge, and attitudes towards 
to environment among future citizens. Successful implementation of environmental 
education programs will define educators as change agents and as stated by Palmer 
(1998) will enable students “not just to hold a store of relevant concepts, facts, and 
figures, but also to critically evaluate issues and situations in the light of informed 
understanding (p.144).” 
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APPENDIX B  
ENVIRONMENTAL SPECIALIST AND INSTRUCTOR’S INSTRUMENT
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Please indicate how often you have had following experiences by 
circling the option that best represents you. 
1 = Never 
2 = Seldom 
3 = Often 
4 = Very Often 
 1 Participating in outdoor experiences such as camping and fishing. 1 2 3 4 
 2 Having your parents or grandparents encourage you to care for 
the environment. 
1 2 3 4 
 3 Having a teacher encourage you to care for the environment. 1 2 3 4 
 4 Watching television programs with an environmental message. 1 2 3 4 
 5 Reading books or magazines with an environmental message. 1 2 3 4 
 
 
Please indicate how you feel local environmental issues have become 
since you have lived here. 
1 = Much Worse 
2 = Worse 
3 = Better 
4 = Much Better 
 6 The water quality in your local streams, rivers, and lakes. 1 2 3 4 
 7 The level of pollution or waste produced by nearby businesses, 
farms, and industries. 
1 2 3 4 
 8 The misuse of chemicals such as fertilizers and pesticides. 1 2 3 4 
 9 Water shortage. 1 2 3 4 
10 The number of exotic animals and plants. 1 2 3 4 
11 Wetland protection. 1 2 3 4 
12 Endangered species protection. 1 2 3 4 
13 The population of native animals such as fish, birds, and 
mammals. 
1 2 3 4 
14 The overall environmental state of Southwest Florida. 1 2 3 4 
 
 
Please indicate how concerned you are about the following 
environmental issues in Southwest Florida. 
1 = Not concerned at all 
2 = Somewhat concerned 
3 = Concerned 
4 = Very concerned 
15 Water pollution from industries, farmland, and urban 
development. 
1 2 3 4 
16 The conditions of wetlands and nature preserves. 1 2 3 4 
17 Water shortage. 1 2 3 4 
18 Unlimited development of cities. 1 2 3 4 
19 Solid waste management. 1 2 3 4 
20 Endangered species. 1 2 3 4 
 
PLEASE CONTINUE ON THE NEXT PAGE 
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CONTINUE HERE 
Please indicate how much you agree or disagree with following 
statements. 
1 = Strongly Disagree 
2 = Disagree 
3 = Agree 
4 = Strongly Agree 
21 We are approaching the limit of the number of people the Earth can 
support. 
1 2 3 4 
22 Humans have the right to modify the natural environment to suit their 
needs. 
1 2 3 4 
23 When humans interfere with nature it often produces disastrous 
consequences. 
1 2 3 4 
24 Science and technology can overcome any environmental problem. 1 2 3 4 
25 Humans are severely abusing the environment. 1 2 3 4 
26 The Earth has plenty of natural resources if we just learn how to 
develop them. 
1 2 3 4 
27 Plants and animals have as much right as humans to exist. 1 2 3 4 
28 The balance of nature is strong enough to cope with the impacts of 
modern industrial nations. 
1 2 3 4 
29 Despite our special abilities humans are still subject to the laws of 
nature. 
1 2 3 4 
30 The so-called “ecological crisis” facing humankind has been greatly 
exaggerated. 
1 2 3 4 
31 The Earth has very limited room and resources. 1 2 3 4 
32 Humans were meant to rule over the rest of nature. 1 2 3 4 
33 The balance of nature is very delicate and easily upset. 1 2 3 4 
34 Maintaining economic growth is more important than protecting the 
natural environment. 
1 2 3 4 
35 If things continue on their present course, we will soon experience a 
major ecological catastrophe. 
1 2 3 4 
36 I am very well informed about environmental issues in Florida. 1 2 3 4 
37 I pay very little attention as environmental issues are reported by the 
news media, including radio, TV, newspapers, and magazines. 
1 2 3 4 
38 Fishermen and hunters know a lot about environmental issues. 1 2 3 4 
39 Environmental education is as important as any other curriculum in 
school. 
1 2 3 4 
40 There is a lot I, as an individual, can do to protect the environment in 
my community. 
1 2 3 4 
41 I perceive myself as very concerned about environmental issues in my 
community. 
1 2 3 4 
42 I am willing to have my taxes increased to protect the environment in 
my community. 
1 2 3 4 
43 I would be willing to have the government reallocate existing money to 
protect the environment in my community. 
1 2 3 4 
44 One person can influence how environmental problems and issues are 
resolved. 
1 2 3 4 
45 Personally, working as an individual and on your own, can influence 
the solution of environmental issues. 
1 2 3 4 







Please indicate how much you agree or disagree with following 
statements. 
1 = Strongly Disagree 
2 = Disagree 
3 = Agree 
4 = Strongly Agree 
46 The use of powerful people is the most effective way to influence how 
environmental problems and issues are resolved. 
1 2 3 4 
47 Personally, working with others, can influence the solution of 
environmental issues. 
1 2 3 4 
48 Chance determines how environmental problems and issues are solved. 1 2 3 4 
49 You can influence the resolution of environmental issues in your 
community using action strategies. 
1 2 3 4 
      
 
Please circle Yes or No to indicate which actions you have taken on 
behalf of environmental issues.  If you choose Yes, also indicate how 
effective you feel this action was. 
1 = Not effective at all 
2 = Slightly effective 
3 = Fairly effective 
4 = Very effective 
50 Wrote a letter to the newspaper Yes No   1 2 3 4 
51 Attended a meeting Yes No   1 2 3 4 
52 Made a formal submission Yes No   1 2 3 4 
53 Read or sought information Yes No   1 2 3 4 
54 Wrote a letter to an organization or public official Yes No   1 2 3 4 
55 Telephone a public official Yes No   1 2 3 4 
56 Took part in a protest Yes No   1 2 3 4 
57 Complained to the company/person causing the damage Yes No   1 2 3 4 
58 Joined an action group Yes No   1 2 3 4 
59 Signed a petition Yes No   1 2 3 4 
60 Contributed money to an environmental cause Yes No   1 2 3 4 
61 Other (specify)____________________. Yes No   1 2 3 4 
62 None of the above Yes No   1 2 3 4 
 
 
Do you Agree or Disagree with each of the following statements? 
1 = Disagree 
2 = Agree 
63 Pollution in SW Florida’s rivers and streams comes mainly from farmland. 1 2 
64 Most storm water drains and road gutters drain directly into streams, rivers or 
the sea. 
1 2 
65 Saving endangered plant species is just as important as saving endangered 
animal species. 
1 2 
66 The most effective way to save an endangered animal is to establish a large 
enough reserve for it to live and reproduce. 
1 2 
67 As the population in an area increases, the potential for pollution decreases. 1 2 
68 Manatees should be protected because they control the water hyacinth. 1 2 
69 Most water for human consumption in Florida comes from rivers and lakes. 1 2 
70 Each summer your neighborhood is sprayed with the same bug killer to control 
mosquitoes. After many years of spraying the same product the mosquitoes will 
likely become resistant to the spray. 
1 2 
PLEASE CONTINUE ON THE NEXT PAGE 
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71.  What do you think is the single most important environmental issue facing Southwest 
Florida?  Please circle one. 
 
  a.  Water pollution  b. Endangered species  c.  Exotic plants or animals  
  d.  Wetland destruction e.  Water shortage  f.  Air pollution 
  g.  Unlimited development h.  Solid waste   i.  Other _______________ 
 
72.  What is the 2nd most important environmental issue facing Southwest Florida?  
Please circle one. 
 
  a.  Water pollution  b. Endangered species  c.  Exotic plants or animals  
  d.  Wetland destruction e.  Water shortage  f.  Air pollution 
  g.  Unlimited development h.  Solid waste   i.  Other _______________ 
 
Below are a series of personal questions regarding demographic data.  
Please place an X in the box for your answer. 
 
 1.  Which of the following alternatives characterize your living area? 
  a.  Rural (not so populated)………….. □ 
  b. Urban (very populated) …………... □ 
 
 2. Which of the following alternatives characterize where you grew up? 
  a.  Rural (not so populated) ……….… □ 
  b. Urban (very populated) …………... □ 
 
3.  How many years have you lived in Southwest Florida? 
  a.  less than 5 years …………………  □ 
  b.  5 and under 10 years …………….  □ 
  c.  10 and under 20 years …………...  □ 
d.  more than 20 years ……………… □ 
   
4.   What curriculum do you teach regularly? 
  a. Science …………………………… □ 
  b. Social science ……………………. □ 
  c. Arts ………………………………. □ 
  d. Literature ………………………… □ 
  e. Math ……………………………... □ 
  g.  Other: _______________. 
 
5.  Which is your most preferred activity for entertainment? 
  a.  Sports ……………………………………………………………  □ 
b.  Outdoor activities such as camping, fishing, boating, etc. ……...  □ 
  c.  Indoor activities such as reading, watching TV, computers, etc.    □ 
  d.  Social activities …………………………………………………. □ 
  e.  Gardening  ………………………………………………………. □ 
  f.  Other: ______________. 




6.  Sex 
  a. female  ……………………….  □ 
  b. male  …………………………  □ 
 
 7.   Race/Ethnicity 
  a.  Caucasian / not Hispanic ……. □ 
  b.  Black / African American …... □ 
  c.  Asian / Pacific Islander ……... □ 
  d.  Hispanic / Latino (a) ………... □ 
  e.  Native American ……………. □ 
  f.  Mixed race specify: _____________. 
 
 
     Thank you for completing this questionnaire. 
 
 
Please return the survey using the self-addressed envelope. 
 
 
If you have any question, please contact: 
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Please indicate how often you have had following experiences by 
circling the option that best represents you. 
1 = Never 
2 = Seldom 
3 = Often 
4 = Very Often 
 1 Participating in outdoor experiences such as camping and fishing. 1 2 3 4 
 2 Having your parents or grandparents encourage you to care for 
the environment. 
1 2 3 4 
 3 Having a teacher encourage you to care for the environment. 1 2 3 4 
 4 Watching television programs with an environmental message. 1 2 3 4 
 5 Reading books or magazines with an environmental message. 1 2 3 4 
 
 
Please indicate how you feel local environmental issues have become 
since you have lived here. 
1 = Much Worse 
2 = Worse 
3 = Better 
4 = Much Better 
 6 The water quality in your local streams, rivers, and lakes. 1 2 3 4 
 7 The level of pollution or waste produced by nearby businesses, 
farms, and industries. 
1 2 3 4 
 8 The misuse of chemicals such as fertilizers and pesticides. 1 2 3 4 
 9 Water shortage. 1 2 3 4 
10 The number of exotic animals and plants. 1 2 3 4 
11 Wetland protection. 1 2 3 4 
12 Endangered species protection. 1 2 3 4 
13 The population of native animals such as fish, birds, and 
mammals. 
1 2 3 4 
14 The overall environmental state of Southwest Florida. 1 2 3 4 
 
 
Please indicate how concerned you are about the following 
environmental issues in Southwest Florida. 
1 = Not concerned at all 
2 = Somewhat concerned
3 = Concerned 
4 = Very concerned 
15 Water pollution from industries, farmland, and urban 
development. 
1 2 3 4 
16 The conditions of wetlands and nature preserves. 1 2 3 4 
17 Water shortage. 1 2 3 4 
18 Unlimited development of cities. 1 2 3 4 
19 Solid waste management. 1 2 3 4 
20 Endangered species. 1 2 3 4 
 





Please indicate how much you agree or disagree with following 
statements. 
1 = Strongly Disagree 
2 = Disagree 
3 = Agree 
4 = Strongly Agree 
21 We are approaching the limit of the number of people the Earth can 
support. 
1 2 3 4 
22 Humans have the right to modify the natural environment to suit their 
needs. 
1 2 3 4 
23 When humans interfere with nature it often produces disastrous 
consequences. 
1 2 3 4 
24 Science and technology can overcome any environmental problem. 1 2 3 4 
25 Humans are severely abusing the environment. 1 2 3 4 
26 The Earth has plenty of natural resources if we just learn how to 
develop them. 
1 2 3 4 
27 Plants and animals have as much right as humans to exist. 1 2 3 4 
28 The balance of nature is strong enough to cope with the impacts of 
modern industrial nations. 
1 2 3 4 
29 Despite our special abilities humans are still subject to the laws of 
nature. 
1 2 3 4 
30 The so-called “ecological crisis” facing humankind has been greatly 
exaggerated. 
1 2 3 4 
31 The Earth has very limited room and resources. 1 2 3 4 
32 Humans were meant to rule over the rest of nature. 1 2 3 4 
33 The balance of nature is very delicate and easily upset. 1 2 3 4 
34 Maintaining economic growth is more important than protecting the 
natural environment. 
1 2 3 4 
35 If things continue on their present course, we will soon experience a 
major ecological catastrophe. 
1 2 3 4 
36 I am very well informed about environmental issues in Florida. 1 2 3 4 
37 I pay very little attention as environmental issues are reported by the 
news media, including radio, TV, newspapers, and magazines. 
1 2 3 4 
38 Fishermen and hunters know a lot about environmental issues. 1 2 3 4 
39 Environmental education is as important as any other curriculum in 
school. 
1 2 3 4 
40 There is a lot I, as an individual, can do to protect the environment in 
my community. 
1 2 3 4 
41 I perceive myself as very concerned about environmental issues in my 
community. 
1 2 3 4 
42 I am willing to have my taxes increased to protect the environment in 
my community. 
1 2 3 4 
43 I would be willing to have the government reallocate existing money to 
protect the environment in my community. 
1 2 3 4 
44 One person can influence how environmental problems and issues are 
resolved. 
1 2 3 4 
45 Personally, working as an individual and on your own, can influence 
the solution of environmental issues. 
1 2 3 4 
 





Please indicate how much you agree or disagree with following 
statements. 
1 = Strongly Disagree 
2 = Disagree 
3 = Agree 
4 = Strongly Agree 
46 The use of powerful people is the most effective way to influence how 
environmental problems and issues are resolved. 
1 2 3 4 
47 Personally, working with others, can influence the solution of 
environmental issues. 
1 2 3 4 
48 Chance determines how environmental problems and issues are solved. 1 2 3 4 
49 You can influence the resolution of environmental issues in your 
community using action strategies. 
1 2 3 4 
 
Please circle Yes or No to indicate which actions you have taken on 
behalf of environmental issues.  If you choose Yes, also indicate how 
effective you feel this action was. 
1 = Not effective at all 
2 = Slightly effective 
3 = Fairly effective 
4 = Very effective 
 
50 Wrote a letter to the newspaper Yes No   1 2 3 4 
51 Attended a meeting Yes No   1 2 3 4 
52 Made a formal submission Yes No   1 2 3 4 
53 Read or sought information Yes No   1 2 3 4 
54 Wrote a letter to an organization or public official Yes No   1 2 3 4 
55 Telephone a public official Yes No   1 2 3 4 
56 Took part in a protest Yes No   1 2 3 4 
57 Complained to the company/person causing the 
damage 
Yes No   1 2 3 4 
58 Joined an action group Yes No   1 2 3 4 
59 Signed a petition Yes No   1 2 3 4 
60 Contributed money to an environmental cause Yes No   1 2 3 4 
61 Other (specify)____________________. Yes No   1 2 3 4 
62 None of the above Yes No   1 2 3 4 
 
Do you Agree or Disagree with each of the following statements? 
1 = Disagree 
2 = Agree 
63 Pollution in SW Florida’s rivers and streams comes mainly from farmland. 1 2 
64 Most storm water drains and road gutters drain directly into streams, 
rivers or the sea. 
1 2 
65 Saving endangered plant species is just as important as saving endangered 
animal species. 
1 2 
66 The most effective way to save an endangered animal is to establish a large 
enough reserve for it to live and reproduce. 
1 2 
67 As the population in an area increases, the potential for pollution decreases. 1 2 
68 Manatees should be protected because they control the water hyacinth. 1 2 
69 Most water for human consumption in Florida comes from rivers and lakes. 1 2 
70 Each summer your neighborhood is sprayed with the same bug killer to 
control mosquitoes. After many years of spraying the same product the 
mosquitoes will likely become resistant to the spray. 
1 2 




71.  What do you think is the single most important environmental issue facing Southwest 
Florida?  Please circle one. 
 
  a.  Water pollution  b. Endangered species  c.  Exotic plants or animals  
  d.  Wetland destruction e.  Water shortage  f.  Air pollution 
  g.  Unlimited development h.  Solid waste   i.  Other _______________ 
 
72.  What is the 2nd most important environmental issue facing Southwest Florida?  
Please circle one. 
 
  a.  Water pollution  b. Endangered species  c.  Exotic plants or animals  
  d.  Wetland destruction e.  Water shortage  f.  Air pollution 
  g.  Unlimited development h.  Solid waste   i.  Other _______________ 
 
Below are a series of personal questions regarding demographic data.  
Please place an X in the box for your answer. 
 
 1.  Which of the following alternatives characterize your living area? 
  a.  Rural (not so populated)………….. □ 
  b. Urban (very populated) …………... □ 
 
 2. Which of the following alternatives characterize where you grew up? 
  a.  Rural (not so populated) ……….… □ 
  b. Urban (very populated) …………... □ 
 
3.  How many years have you lived in Southwest Florida? 
  a.  less than 5 years …………………  □ 
  b.  5 and under 10 years …………….  □ 
  c.  10 and under 20 years …………...  □ 
d.  more than 20 years ………………  □ 
   
4.   What career field are you interested? 
  a. Science …………………………… □ 
  b. Social science ……………………. □ 
  c. Arts ………………………………. □ 
  d. Literature ………………………… □ 
  e. Math ……………………………... □ 
  f.  Undecided …………………….…. □ 
g.  Other: _______________. 
 
5.  Which is your most preferred activity for entertainment? 
  a.  Sports ……………………………………………………………  □ 
b.  Outdoor activities such as camping, fishing, boating, etc. ……...  □ 
  c.  Indoor activities such as reading, watching TV, computers, etc… □ 
  d.  Social activities …………………………………………………. □ 
  e.  Gardening  ………………………………………………………. □ 
  f.  Other: ______________. 




6.  Sex 
  a. female  ……………………….  □ 
  b. male  …………………………  □ 
 
 7.   Race/Ethnicity 
  a.  Caucasian / not Hispanic ……. □ 
  b.  Black / African American …... □ 
  c.  Asian / Pacific Islander ……... □ 
  d.  Hispanic / Latino (a) ………... □ 
  e.  Native American ……………. □ 
  f.  Mixed race specify: _____________. 
 
 
     Thank you for completing this questionnaire. 
 
 
Please return the survey using the self-addressed envelope. 
 
 
If you have any question, please contact: 
















Please indicate how often you have had following experiences by 
circling the option that best represents you. 
1 = Never 
2 = Seldom 
3 = Often 
4 = Very Often 
 1 Participating in outdoor experiences such as camping and fishing. 1 2 3 4 
 2 Having your parents or grandparents encourage you to care for 
the environment. 
1 2 3 4 
 3 Having a teacher encourage you to care for the environment. 1 2 3 4 
 4 Watching television programs with an environmental message. 1 2 3 4 
 5 Reading books or magazines with an environmental message. 1 2 3 4 
 
 
Please indicate how you feel local environmental issues have become 
since you have lived here. 
1 = Much Worse 
2 = Worse 
3 = Better 
4 = Much Better 
 6 The water quality in your local streams, rivers, and lakes. 1 2 3 4 
 7 The level of pollution or waste produced by nearby businesses, 
farms, and industries. 
1 2 3 4 
 8 The misuse of chemicals such as fertilizers and pesticides. 1 2 3 4 
 9 Water shortage. 1 2 3 4 
10 The number of exotic animals and plants. 1 2 3 4 
11 Wetland protection. 1 2 3 4 
12 Endangered species protection. 1 2 3 4 
13 The population of native animals such as fish, birds, and 
mammals. 
1 2 3 4 
14 The overall environmental state of Southwest Florida. 1 2 3 4 
 
 
Please indicate how concerned you are about the following 
environmental issues in Southwest Florida. 
1 = Not concerned at all 
2 = Somewhat concerned
3 = Concerned 
4 = Very concerned 
15 Water pollution from industries, farmland, and urban 
development. 
1 2 3 4 
16 The conditions of wetlands and nature preserves. 1 2 3 4 
17 Water shortage. 1 2 3 4 
18 Unlimited development of cities. 1 2 3 4 
19 Solid waste management. 1 2 3 4 
20 Endangered species. 1 2 3 4 
 





Please indicate how much you agree or disagree with following 
statements. 
1 = Strongly Disagree 
2 = Disagree 
3 = Agree 
4 = Strongly Agree 
21 We are approaching the limit of the number of people the Earth can 
support. 
1 2 3 4 
22 Humans have the right to modify the natural environment to suit their 
needs. 
1 2 3 4 
23 When humans interfere with nature it often produces disastrous 
consequences. 
1 2 3 4 
24 Science and technology can overcome any environmental problem. 1 2 3 4 
25 Humans are severely abusing the environment. 1 2 3 4 
26 The Earth has plenty of natural resources if we just learn how to 
develop them. 
1 2 3 4 
27 Plants and animals have as much right as humans to exist. 1 2 3 4 
28 The balance of nature is strong enough to cope with the impacts of 
modern industrial nations. 
1 2 3 4 
29 Despite our special abilities humans are still subject to the laws of 
nature. 
1 2 3 4 
30 The so-called “ecological crisis” facing humankind has been greatly 
exaggerated. 
1 2 3 4 
31 The Earth has very limited room and resources. 1 2 3 4 
32 Humans were meant to rule over the rest of nature. 1 2 3 4 
33 The balance of nature is very delicate and easily upset. 1 2 3 4 
34 Maintaining economic growth is more important than protecting the 
natural environment. 
1 2 3 4 
35 If things continue on their present course, we will soon experience a 
major ecological catastrophe. 
1 2 3 4 
36 I am very well informed about environmental issues in Florida. 1 2 3 4 
37 I pay very little attention as environmental issues are reported by the 
news media, including radio, TV, newspapers, and magazines. 
1 2 3 4 
38 Fishermen and hunters know a lot about environmental issues. 1 2 3 4 
39 Environmental education is as important as any other curriculum in 
school. 
1 2 3 4 
40 There is a lot I, as an individual, can do to protect the environment in 
my community. 
1 2 3 4 
41 I perceive myself as very concerned about environmental issues in my 
community. 
1 2 3 4 
42 I am willing to have my taxes increased to protect the environment in 
my community. 
1 2 3 4 
43 I would be willing to have the government reallocate existing money to 
protect the environment in my community. 
1 2 3 4 
44 One person can influence how environmental problems and issues are 
resolved. 
1 2 3 4 
45 Personally, working as an individual and on your own, can influence 
the solution of environmental issues. 
1 2 3 4 
 




Please indicate how much you agree or disagree with following 
statements. 
1 = Strongly Disagree 
2 = Disagree 
3 = Agree 
4 = Strongly Agree 
46 The use of powerful people is the most effective way to influence how 
environmental problems and issues are resolved. 
1 2 3 4 
47 Personally, working with others, can influence the solution of 
environmental issues. 
1 2 3 4 
48 Chance determines how environmental problems and issues are solved. 1 2 3 4 
49 You can influence the resolution of environmental issues in your 
community using action strategies. 
1 2 3 4 
 
Please circle Yes or No to indicate which actions you have taken on 
behalf of environmental issues.  If you choose Yes, also indicate how 
effective you feel this action was. 
1 = Not effective at all 
2 = Slightly effective 
3 = Fairly effective 
4 = Very effective 
 
50 Wrote a letter to the newspaper Yes No   1 2 3 4
51 Attended a meeting Yes No   1 2 3 4
52 Made a formal submission Yes No   1 2 3 4
53 Read or sought information Yes No   1 2 3 4
54 Wrote a letter to an organization or public official Yes No   1 2 3 4
55 Telephone a public official Yes No   1 2 3 4
56 Took part in a protest Yes No   1 2 3 4
57 Complained to the company/person causing the 
damage 
Yes No   1 2 3 4
58 Joined an action group Yes No   1 2 3 4
59 Signed a petition Yes No   1 2 3 4
60 Contributed money to an environmental cause Yes No   1 2 3 4
61 Other (specify)____________________. Yes No   1 2 3 4
62 None of the above Yes No   1 2 3 4
 
 
Do you Agree or Disagree with each of the following statements? 
1 = Disagree 
2 = Agree 
63 Pollution in SW Florida’s rivers and streams comes mainly from farmland. 1 2 
64 Most storm water drains and road gutters drain directly into streams, 
rivers or the sea. 
1 2 
65 Saving endangered plant species is just as important as saving endangered 
animal species. 
1 2 
66 The most effective way to save an endangered animal is to establish a large 
enough reserve for it to live and reproduce. 
1 2 
67 As the population in an area increases, the potential for pollution decreases. 1 2 
68 Manatees should be protected because they control the water hyacinth. 1 2 
69 Most water for human consumption in Florida comes from rivers and lakes. 1 2 
70 Each summer your neighborhood is sprayed with the same bug killer to 
control mosquitoes. After many years of spraying the same product the 
mosquitoes will likely become resistant to the spray. 
1 2 




71.  What do you think is the single most important environmental issue facing Southwest 
Florida?  Please circle one. 
 
  a.  Water pollution  b. Endangered species  c.  Exotic plants or animals  
  d.  Wetland destruction e.  Water shortage  f.  Air pollution 
  g.  Unlimited development h.  Solid waste   i.  Other _______________ 
 
72.  What is the 2nd most important environmental issue facing Southwest Florida?  
Please circle one. 
 
  a.  Water pollution  b. Endangered species  c.  Exotic plants or animals  
  d.  Wetland destruction e.  Water shortage  f.  Air pollution 
  g.  Unlimited development h.  Solid waste   i.  Other _______________ 
 
Below are a series of personal questions regarding demographic data.  
Please place an X in the box for your answer. 
 
 1.  Which of the following alternatives characterize your living area? 
  a.  Rural (not so populated)………….. □ 
  b. Urban (very populated) …………... □ 
 
 2. Which of the following alternatives characterize where you grew up? 
  a.  Rural (not so populated) ……….… □ 
  b. Urban (very populated) …………... □ 
 
3.  How many years have you lived in Southwest Florida? 
  a.  less than 5 years …………………  □ 
  b.  5 and under 10 years …………….  □ 
  c.  10 and under 20 years …………...  □ 
d.  more than 20 years ………………  □ 
   
4.   What category will describe your career orientation? 
  a. Social services …………………… □ 
  b. Business …………………………. □ 
  c. Agro business ……………………. □ 
  d. Health services …………………..  □ 
  e. Education ………………………... □ 
  f. Government ……………………… □ 
  g. Construction / development ……... □ 
  h.  Other: _______________. 
 
5.  Which is your most preferred activity for entertainment? 
  a.  Sports ……………………………………………………………  □ 
b.  Outdoor activities such as camping, fishing, boating, etc. ……...  □ 
  c.  Indoor activities such as reading, watching TV, computers, etc… □ 
  d.  Social activities …………………………………………………. □ 
  e.  Gardening  ………………………………………………………. □ 




6.  Sex 
  a. female  ……………………….  □ 
  b. male  …………………………  □ 
 
 7.   Race/Ethnicity 
  a.  Caucasian / not Hispanic ……. □ 
  b.  Black / African American …... □ 
  c.  Asian / Pacific Islander ……... □ 
  d.  Hispanic / Latino (a) ………... □ 
  e.  Native American ……………. □ 
  f.  Mixed race specify: _____________. 
 
 8.   Please indicate the range that best descrives your annual household income 
  a.  Less than $15,000 per year ………………... □ 
  b.  Between $15,000 and $29,999 per year …... □ 
  c.  Between $30,000 and $44,999 per year …... □ 
  d.  Between $45,000 and $59,999 per year …... □ 
  e.  $60,000 and above per year ………………. □ 




     Thank you for completing this questionnaire. 
 
 
Please return the survey using the self-addressed envelope. 
 
 
If you have any question, please contact: 








RESULT OF RESPONSES BY ENVIRONMENTALIST EXPERTS REGARDING 





Result of Responses by Environmentalist Experts Regarding Questions Measuring 
Knowledge (Questions 63 to 72). 
 







63 Pollution in SW Florida’s rivers and streams comes mainly from 
farmland. 
50% 50% Not 
used 
64 Most storm water drains and road gutters drain directly into 
streams, rivers or the sea. 
54% 46% Not 
used 
65 Saving endangered plant species is just as important as saving 
endangered animal species. 
0% 100% True 
66 The most effective way to save an endangered animal is to 
establish a large enough reserve for it to live and reproduce. 
18% 89% True 
67 As the population in an area increases, the potential for pollution 
decreases. 
92% 8% False 
68 Manatees should be protected because they control the water 
hyacinth. 
92% 8% False 
69 Most water for human consumption in Florida comes from rivers 
and lakes. 
100% 0% False 
70 Each summer your neighborhood is sprayed with the same bug 
killer to control mosquitoes. After many years of spraying the 
same product the mosquitoes will likely become resistant to the 
spray. 
18% 82% True 
71 What do you think is the single most important environmental 
issue facing Southwest Florida? 
a. Water Pollution 
b. Endangered species 
c. Exotic plants or animals 
d. Wetland destruction 
e. Water shortage 
f. Air pollution 
g. Unlimited development 
h. Solid waste 
 




72 What is the 2nd most important environmental issue facing 
Southwest Florida? 
a. Water Pollution 
b. Endangered species 
c. Exotic plants or animals 
d. Wetland destruction 
e. Water shortage 
f. Air pollution 
g. Unlimited development 
h. Solid waste 
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